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THE QUARTERLY BULLETIN 

State riaot Board of Florida 
Vol I October, 1916 No. I 

CITRUS CANKER INVESTIGATIONS 

WiLMON NBWELL 

One of the first steps taken by the State Plant Board upon 
the passage of the Florida Plant Act of 1915 was to make pro- 
vision for an exhaustive study of citrus canker with a view to 
determining whether any remedial measures for this destructive 
disease of citrus trees might be devised. 

The establishment of a special laboratory for these investiga- 
tions was made possible by the generosity and public spirit of the 
South Dade County Fruit and Truck Growers' Association. 
This association erected at Redtand, Dade County, a spacious 
building to be used jointly as an auditorium and a laboratory. 
For the latter the State Plant Board purchased the necessary 
equipment and the Tropical Laboratory was formally opened on 
November 27, 1915, with Dr. R. A. Jehle, Assistant Plant Pathol- 
ogist, in charge. Considerable difficulty was experienced in 
getting the necessary laboratory supplies on account of the 
unsettled European conditions, but good progress in the investi- 
gations has nevertheless been made. 

It was early recognized that the fruit growers and inspectors 
should be provided vi'nh descriptions and illustrations of citrus 
canker in order that they might recognize the disease and distin- 
guish it from other diseases attacking dtrus, as the first step 
towards its eradication. 

As a result of careful studies of this disease upon various 
citrus host plants, Dr. Jehle has prepared the article and 
illustrations which appear upon the following pages. These, it 
is believed, will be of great interest and value in the fight now 
being waged against this disease. 

Inasmuch as the laboratory was located in south Dade Coun- 
ty, many of the specimens selected for purposes of illustration 
were, in view of the necessity for accurate identification, selected 
in the adjacent localities. They were, however, typical of canker 
specimens found from time to time in other sections of the State 
where citrus canker exists. It was perhaps fortunate that the 
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preparatioa of these illustratioas was among the first work ua- 
dertaken at the laboratory, for eradication of the disease in that 
section, thanks to the hearty co-operation of the great majority 
of growers, has progressed so rapidly that canker-infected trees 
are now found only by means of the closest and most efficient 
inspection. 

Other investigations under way at the laboratory are expect- 
ed to yield information which will materially aid in the practical 
work of eradicating this disease. The results of these investiga- 
tions will appear in the Quarterly Bulletin as rapidly as they can 
be completed. 



MEANS OF IDENTIFYING aTKUS CANKER 

R. A. JEHLK 

Citrus canker is one of the most destructive diseases of citrus 
plants, and if allowed to develop unchecked it threatens to greatly 
cripple, if not to completely destroy, the citrus industry wherever 
it occurs, and especially where the climate is warm and moist 
during part or all of the year. The disease has only been known 
to science for about three years and, according to all available 
information, was introduced into the Gulf States from Japan. It 
is very important for every grower of citrus plants to be familiar 
with its characteristics so that it may be eradicated as quickly as 
possible when found. 

Plants Known to be Affected. 

Citrus canker has been found on almost all kinds of citrus 
plants, and it is likely that none of them is immune, altho they 
vary in their susceptibility. Observations of Berger (1914) seem 
to indicate that they are susceptible in the following order: 
grapefruit, Citrus trifoliata. Key lime, navel orange, sweet 
orange, satsuma, tangerine, mandarin, king orange and lemon- 
Altho the kumquat was at first thought to be immune (Ber- 
ger, 1914), recent observations have shown that under favor- 
able conditions it is also susceptible. Wolf (1916) states that it 
has been observed on this host in Louisiana, and Swingle (1915) 
reports its occurrence on kumquat in Japan. The writer has 
produced citrus canker on the kumquat and other citrus plants in 
Florida by inoculating healthy trees with the canker organisms 
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Figure I. Canker on upper surface of graprfruit leaf. Natural size. CalUcIed 
in South Dade County. Figure j. Lmivr surface. Figure 3. Canker on lovxr 
surface of grapefruU leaf along scratch made by a thorn. Natural size. Collected 
in South Dade County. Figure 4. Upper surface. Figure 5. Young canker on 
loatr surface of grapefruit leaf. Natural ti:e. ColUcttd in South Dade Cou' ' 
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Means of Identifying Citrus Canker 3 

(Pseudotnonas citri Hasse). The following: dtnis plants have 
been infected in this way: grapefruit, tangelo, ponderosa lemon, 
sour orange, sweet orange, mandarin lime, king orange, and 
kumquat. 

Characteristics of the Disease. 
According to Stevens (1915) any part of the plant above 
ground may become infected. The writer has observed citrus 
canker on the leaves, young twigs, thorns, older limbs one inch 
or less in diameter, green fruit and ripe fruit. The older limbs 
do not seem to be as susceptible as the leaves, twigs and fruit. 

ON the leaves. 
Medium sized, thrifty leaves seem to be most susceptible, and 
canker is seldom found on those which are yellowish, unhealthy, 
very young, or very old. Citrus canker first appears on the 
leaves as a pimple-like spot which by reflected light has a yel- 
lowish-brown, translucent, glazed, oily appearance. By direct 
light the color is yellow. It may first become visible on either 
surface, but sooner or later makes its way to the opposite side. 
When it develops very rapidly, evidences of infection may be 
observed on both surfaces almost simultaneously. Very young 
canker infections on the leaves are represented on Plate I, figure 
5; Plate X, figure i; and Plate XII, figure 1. Sooner or later the 
tissue ruptures in the center of Uie infected area, giving to the 
ruptured portion a whitish or pinkish, wartlike, corky appear- 
ance. This rupturing may occur on either surface first, or it may 
occur on both surfaces simultaneously. The ruptured portion is 
covered by a grayish membrane. The yellowish-brown, glazed, 
oily, translucent appearance is always present in the outer un- 
ruptured zone where the canker organisms are most active, unless 
th^ zone is invaded by other organisms. Sometimes the ruptured 
portion is very large in proportion to the glazed, oily, translucent 
zone, so that the latter is scarcely visible without the aid of a hand 
lens. Such spots have a whitish appearance, and are likely to 
project more prominently than spots where the ruptured portion 
is proportionately smaller. (Plate XII, figure 1.) The yellowish- 
brown, glazed, oily, translucent zone is usually surrounded by a 
yellowish-green zone which shades more or less abruptly into 
the normal green of the leaf. (Plates I, II, III and IX.) This 
zone varies greatly in size, and may be almost, if not entirely, 
lacking. (Plate X, figure 3; Plate XII, figure 1.) As the disease 
advances the infected area increases in size, and in typical cases 
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the lacerated membrane breaks open in the center, leaving a hole, 
which gives to the spot a crater-like appearance. (Plate I, fig- 
ures 1 and 2; Plate II, figures 3 and 4; Plate III, figures 3 and 4J 
The spots usufdly mature when they reach a diameter of a 
quarter to half an inch. They are typically circular in outline, 
more or less elevated on both surfaces, and may occur singly or 
in groups. When in groups they often fuse, forming larger more 
or less irregular areas. The central portion of the diseased area 
may drop out, leaving a hole through the leaf. The corky por- 
tion is frequently invaded by other organisms which sometimes 
greatly modify its appearance, often causing it to turn pink or 
various shades of brown to black. These organisms may grow 
out into the oily, glazed, translucent zone and modify its appear- 
ance, causing it to become cloudy or of a different color than that 
which is typical of the disease. Spots very similar or almost 
identical to these may result from other leaf troubles, and it is 
sometimes almost impossible to tell whether or not there are 
canker organisms in spots which are not typical, without making 
cultures from them. In several instances the writer has obtained 
cultures of the canker organism (Pseudomonas cilri Hasse) from 
spots which had been so modified in appearance by other organ- 
isms as to be scarcely recognizable as canker, and has produced 
typical canker infections on apparently healthy trees with these 
organisms. Any part of the leaf may become infected, and 
canker is frequentiy found on the midrib (Plate I, figures I and 2; 
Plate II, figures 3 and 4), along scratches made by thorns (Plate 
I, figures 3 and 4; Plate X, figure 3) and on the edge of bites 
made by grasshoppers or other insects (Plate III, figures 1 and 2). 
When the petiole is infected or when there are canker spots on 
the leaf, defoliation may occur. 

ON THE TWIGS, THORNS AND BRANCHES. 

The young tender twigs and thorns are more subject to 
citrus canker than are the older, more corky ones. The disease 
first manifests itself on the young twigs as a small, pimple-like, 
watery, yellowish-brown spot which increases in size as the dis- 
ease advances. Sooner or later the diseased tissue ruptures, 
causing it to become corky and of a lighter color. Further ruptur- 
ing of the tissue may cause the formation of fissures and cracks. 
The corky portion is more or less covered with a lacer- 
ated, grayish membrane and is surrounded by an oily, glazed, 
transluscent, yellowish-brown zone very similar to that on the 
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Figure i. Young canier on loicer lurface of grapefruit leaf. Enlarged three diameters. 
CoUeeted in South Dade County. Figure i. Upper surface. Figure 3. Mature canker 
on upper surface of grapefruit leaf. Enlarged three diameters. Collected in South Dade 
County. Figure 4. Lmi'tr surface. 
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Figure i. Canker on lovitr surface of grapefruit leaf along insert hilr. Enlarfed 
three diamelers. Collected in South Diitle Coitnly. Figure 2. Upper surfa,e. The 
Mack dots are fruiting bodies of a fungus li-hich has atlarkcd the cankered tissue. 
Figure 3. Mature canker on ion'er surface of grapefruit leaf. Enlarged three diant- 
eiers. Collected in South Dade County. Figure 4. Upper surfaa 
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Means of Identifynng Citrus Canker 5 

leaf, which shades rather abruptly to the normal green of the 
twig. (Plate IV; Plate IX, figure 1; Plate XII, figure 1.) The 
spots mature when they reach a diameter of three-eighths to one- 
fourth of an inch, and are typically circular and raised with 
somewhat irregular edges. The corky portion frequently be- 
comes very dark in color, due to the presence of other organisms. 
Canker infections may occur singly, or they may occur in groups 
and fuse, causing more or less irregular areas. Sometimes they 
are so numerous that the twig is girdled. Canker appears the 
same on thorns as it does on the twigs. On the larger limbs it 
appears much as it does on the twigs, except that it is somewhat 
rougher, more prominent, and more or less irregular in shape 
with complete disappearance of the surface membrane in older 
spots (Plate X, figures 1 and 4). Canker may mature on the 
older wood while the spots are still very small, and such canker 
is often very difficult to find, especially when hidden by fissures 
and cracks in the bark. 

ON THE FRUIT. 

As the fruit matures it seems to become less and less suscep- 
tible to citrus canker, and mature picked fruit seems to be im- 
mune. Ripe picked citrus fruits have been repeatedly inoculated 
by the writer with canker organisms (Pseudomonas cifri Hasse), 
and no canker was ever found on them, altho they were kept in 
moist chambers in a saturated atmosphere until they were rotted 
by other organisms. Organisms from the same cultures produced 
abundant infection of the leaves and twigs of growing citrus 
plants. Very few small and no immature canker spots have been 
observed by the writer on mature fruit, while young, immature 
infections are very numerous on green cankered fruit. As an 
illustration of this, figure 2 on Plate V may be compared with 
figure 2 on Plate VI. Very young infections on the fruit appear 
very similar to those on the twigs and leaves. After the tissue is 
ruptured the spots become very corky, and large fissures and 
cracks often appear. (Plate V; Plate VI; Plate VII; Plate VIII; 
Plate X, figure 2; Plate XII, figures 2 and 3.) The spots may 
occur singly but are more likely to occur in large number and 
fuse, causing large diseased areas. Where they are very numer- 
ous, gumming may result. (Plate VI, figure 1.) Badly infected 
fruits may ripen prematurely and fall, but even if they do remain 
on the trees and mature, they are unsightly and unsalable. The 
disease itself does not penetrate very deeply into the rind (Plate 
VI, figure 3), but the cracking and breaking of the skin make 
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conditions favorable for the entrance of other organisms which 
rot and decay the fruit. 

Appearance on Different Hosts. 
Although the symptoms of citrus canker are quite character 
istic there are some variations in its appearance on the same host 
as well as on different hosts. It appears very simDar on the leaves 
of grapefruit, tangelo, sour orange and lemon. On the leaves of 
the Key lime the color is sometimes darker than on the grape- 
fruit On orange leaves infections are sometimes slower in be- 
coming visible on both surfaces, and the spots may be much 
darker in the center than on grapefruit. On the fruit of the 
orange the spots are likely to be roughened throughout instead of 
having distinct cracks and fissures as in the case of the grapefruit 
and tangerine. Canker on the leaves of tangerine and king 
orange seems to be darker in color than on grapefruit, and the 
oily, translucent zone has a bluish tinge. Canker on tangerine 
fruit has deeper and more distinct fissures than on grapefruit, 
and cracks frequently extend across the entire surface of the 
spot (Plate XII, figures 2 and 3). The disease has not been 
observed on fre^ tangerine fruit or on satsumas by the writer. 
Mr. A. L. Swanson states that on tangerine fruit the spots are 
larger than on grapefruit and considerably darker, especially 
in the very center of the spot, that this shades off to a gray- 
green near the edge, and to a distinct green at the very edge. 
Wolf (1916) describes it on satsumas as follows: "In the case of 
canker on satsumas, however, there is little or no elevation of 
the upper surface. Neither is the oily margin so evident on this 
host, especially in case of old cankers, in which the diseased tis- 
sues have become dark brown, simulating the appearance of 
melanose." The only canker observed by the writer on kumquat 
was that produced on the leaves and twigs by inoculation with 
the canker organism. In this case the color was considerably 
darker than canker on grapefruit. The disease developed very 
slowly in comparison with other citrus varieties and was very slow 
in becoming visible on both surfaces of the leaf. 

Appearance at Different Seasons. 
Weather conditions and the condition of the host have some 
effect upon the appearance of citrus canker. The disease does 
not develop as rapidly in cool, dry weather as it does in warm, 
damp weather and this probably explains why it appears some- 
what different in winter than it does in summer. The main dif- 
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Figure I. Canker on paprfniii tteigs, Nalvrai she. Figure i. Young tanker 
on grapefruit Iwig. Enlarged three diameters. Cdtecled in South Dade County. 
Figure 3. ilature canker on grapefruit tU'ig. Entitrged Ikree diameters. 
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Figiirt I. Canker oH green trapefruU. Naliiral she. Collected in South 
Dade County. Figure 2. A portion of the surface of the grapefruit represented 
in Figure i enlarged three diameters. Note the proportionately large number of 
infections as compared Mlh ripe grapefruit {Flale VI, Figure i). 
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Figure t. Green graptfruit badly injeded with canker. Natural sitt. 
The arrow points to a mail of gumwhicH km exudtd from the fruit as a result 
nf the distaie. Collected in South Dade County. Figure i. Portion of the 
papefruit represented in Plait VII enlarged three diameters. Note the 
corky appearance of the injected portion and the eomparalively few young 
infections. Figure 3. Cross-section of a green grapefruit infected with citrus 
canker. Note that the disease does not penetrate very deeply into the ^itdni-yli? 
also the raised character of the diseased portion. Natural size. \s '^ 
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ference in the appearaace of the disease during these seasons is 
that in winter the spots are likely to be darker in color and the 
yellowish-green halo is likely to be less prominent or wanting. 
On hard, yellow leaves canker is always likely to have ttiis 
appearance. 

Comparison of Citrus Canker with Other Citrus 
Diseases. 

Scab. Citrus canker and scab are very similar in appear- 
ance during their earlier stages, in fact when canker was first 
brought to the attention of Berger (Tenny, 1914), it was thought 
to be an unusual manifestation of citrus scab. In the earlier 
stages both scab and canker spots may be circular, raised on both 
surfaces, and have a corky appearance in the center. They may 
be distinguished by the fact that in canker the outer zone has a 
watery, oily, translucent, glazed appearance which is lacking in 
scab. As die diseases advance, the differences between them 
become more and more marked, and scab distorts the leaves and 
produces marked wartlike projections on the fruit, whereas these 
characteristics are wanting in canker. 

Scaly Bark. Both scaly bark and canker cause raised, 
more or less circular lesions, and both cause brown discoloration 
of the diseased portion, which may be bounded by a yellowish- 
green zone. They may be distinguished by the fact that in 
canker there is always a watery, oily, glazed, translucent zone, 
and the center of the infected area sooner or later becomes more 
or less spongy, while in scaly bark the spots are hard and glazed 
throughout 

Melanose. Melanose and canker are similar in that they 
both produce raised spots which during certain stages of their 
development may be similar in color. They can be distinguished 
by the fact that the watery, oily, glazed, translucent zone is want- 
ing in melanose, and that in the latter disease the spots are glazed 
throughout without any central spongy portion. In melanose the 
color is usually darker and the diseased spots do not, as a rule, 
penetrate to both surfaces of the leaf. However, when both 
surfaces are affected, a much smaller affected area is visible on 
the lower surface, in the case of any one spot. There is usually 
no yellowish-green halo around the spot in melanose. 

Greasy Leaf. This disease resembles canker in causing a 
spot which is frequently convex on both surfaces of the leaf, may 
be similar in color, and be broken open in the center. It may be 
distinguished from canker bv the fact that there is no watery, 



.y Google 



8 State Plant Board of Florida 

oily, glazed, translucent zone, there is usually no yellowish-green 
halo. The infected area is usually less regular in outline, and 
the center of the spot does not have a corky appearance. Greasy 
leaf does not occur on the fruit or twigs. 

Anthracnose or WiTHERTip. This disease resembles 
canker in that both may produce a yellowish-brown spot sur- 
rounded by a yellowish-green halo. They may be distinguished 
by the fact that the watery, oily, glazed, translucent zone is not 
present in anthracnose, the spots do not have a spongy character, 
but are hard and glazed, and that anthracnose spots are sunken 
while canker spots are rahed. 

Frost, Mechanical and Other Injuries. Spots which 
resemble canker are frequently produced on nursery stock by 
frost or mechanical injuries. They may be circular, have a 
corky appearance where the tissues have been killed, be brown 
in color, and may even be somewhat raised. They can usually 
be distinguished from canker by the absence of the glazed, oily, 
translucent zone, and by the fact that they are not likely to be as 
much raised as are canker spots. 

Many leaf troubles besides those mentioned may produce 
spots which resemble canker, but they can usually be distin- 
guished from it by the absence of the oily, glazed, translucent 
zone. However, in canker spots this zone is sometimes so modi- 
fied in appearance by the presence of other organisms that it can 
scarcely be recognized. The presence of the canker organism tn 
such spots can only be determined by waiting for it to develop in 
a typi(^ form elsewhere on the tree, or by cultural methods. 

Important Points 

Citrus canker is spread from tree to tree by any agency 
which can serve as a carrier for the canker bacteria. Among 
the agencies responsible for spread of the disease from one tree 
to another in the same property and from one grove to another 
in the same locality may be mentioned insects, birds, domestic 
animals and human beings. Man himself has thus far been the 
most active agency in this respect. Spread of the disease has 
been repeatedly, and in the majority of cases, traced to the move- 
ment of laborers, fruit-pickers or other workmen from one grove 
to another. 

Dissemination from one locality to another has invariably 
been by the shipment of nursery slock which was either infected 
or which had been exposed to infection. As no C2se of dissenu- 
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Means of rdcntifying Citrus Canker 9 

nation of this character is known to have occurred since the 
enforcement of the present quarantine rules of the Plant Board, 
it may be safely assumed that dissemination through this means 
has been effectually stopped. 

The disease has a peculiar faculty for lying dormant for long 
periods without producing any visible symptoms, but sooner or 
later making its appearance in a typical form. There are numer- 
ous instances on record in which it has remained dormant in this 
way for many months on trees which had been shipped from an 
infected nursery. 

Under certain conditions at least, the canker bacterid can live 
for long periods in soil which has become inoculated with them. 
This is readily demonstrated under laboratory conditions by arti- 
ficially inoculating soil samples with these bacteria. As an 
experiment in this direction, the writer sprayed a quantity of soil, 
consisting of equal parts of glade and red soil, with water con- 
taining canker organisms. Forty -seven days later a decoction was 
made from this soil and sprayed onto grapefruit seedlings, with 
the result that the latter developed typical canker infections. 
Stevens (1915) has demonstrated that the career organisms can 
live and multiply in sterile soil for a long period. 

Under field conditions soil becomes infected with the organ- 
isms from infected trees, hence the importance of prompt destruc- 
tion of all infected trees that are discovered in order to avoid soil 
infection. 

Citrus canker develops more rapidly on trees which are in a 
thrifty, healthy, growing condition than it does on those which 
are semi-dormant, unthrifty or unhealthy. Trees in a neglected 
condition may harbor the disease for months before it becomes 
conspicuous enough to be recognized. In the meantime such 
trees may continue as sources of infection for other citrus 
properties. 

As the bacteria which cause the disease may be carried upon 
hands, clothing, tools, etc, the grower finding suspicious- looking 
spots upon the leaves, twigs, branches or fruit of his citrus trees 
should immediately stop all cultivation and other work in the en- 
tire grove, keep all live-stock (poultry included) out of the prop- 
erty and report the case to the Plant Commissioner, Gainesville, 
Fla., in order that the case may be investigated by skilled in- 
spectors who know how to deal with such cases under suitable 
sanitary precautions. The grower should not make the mistake of 
handling leaves on the trees, picking samples to show others or 
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inviting other people into the property, for if the material under 
suspicion is citrus canker such measures will distribute it toother 
trees and groves in the community. 

As a general precaution citrus groves, even in localities many 
miles removed from where canker has been found, should be 
securely fenced and posted against all trespassing. Laborers 
should not be employed without a complete disinfection of their 
clothing and persons being required before they are allowed to 
enter citrus properties. The same requirement could, with pro- 
priety, be applied to visitors, fruit buyers and others whose recent 
whereabouts are unknowa to the grove owner. There is a 
growing disposition on the part of leading growers to do all work 
in citrus properties under the same sanitary precautions that are 
employed by the State Plant Board inspectors. 
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Figure I. Canker on twig and thorn of lime. Natural she. Collrcltd in South 
Dade County. Figure 2. Canker on under surface of lime leaf. Kalural si:e. Col- 
lected in South Dade County. Figure 3. Very young canter on upper surface of 
time leaf. Natural size. Collected in South Dade County. Figure 4. Lo'-i.'er surface. 
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The Quarterly Bulletin. Id presenting this, the first 
number of the "BulletiD," to the farmers and fruit growers of 
Florida, we frankly confess to having modeled it after that most 
excellent journal. The Monthly Bulletin," published by the 
California State Commission of Horticulture. 

For nearly five years the Monthly Bulletin has carried its 
messages to the fruit growers and citizens of California, keeping 
them informed regarding the latest horticultural methods, the 
best means of fighting insect pests and diseases and current in- 
formation regarding the efficient quarantine system which has 
kept so many destructive insects and plant diseases oul of that 
State. Its numbers are in demand wherever fruit is grown, both 
in the United States and foreign countries, and it has attained the 
enviable position of being one of the foremost publications de- 
voted to the practical application of scientific knowledge. In 
launching a Florida publication intended to serve a somewhat 
similar puriwse we have elected to follow a good example rather 
than to try experiments in the— to us — uncharted sea of "jour- 



In brief, the object of the Quarterly Bulletin will be to pro- 
vide the farmers and fruit growers of this State with the infor- 
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mation coDtemplated by the Florida Plant Act of 1915. This will 
include, from time to time, reports upon the progress of eradicat- 
ing citrus canker from Florida and upon the port and railway 
inspection service now being maintained by the State Plant 
Board to prevent the introduction of any more destructive dis- 
eases, information concerning the nursery inspection work and 
timely articles upon insect pests and diseases. Rules and regula- 
tions of the State Plant Board will also be published, with ex- 
planations as to the necessity for them, and their application 
under varying circumstances. 

The Quarterly Bulletin will not attempt to enter the general 
fields of agriculture and horticulture. As the State Plant Board 
was charged by legislative act with preventing the introduction 
and dissemination of insect pests and diseases injurious to plants 
and plant products and with devising and promulgating means 
for their eradication or control, so must its official publication be 
devoted to the same objects. 
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Figure i. Canker on lime vood. Natural si:f. Collected in Brevard Coxmty. Fig- 
ure 1. Canier on Unit fruit. Natural size. CoIlciUd in Brevard County, figure ^. Very 
young canker on loiper surface of lime leaf. Enlarged three diameters. Collected in Soiitk 
Dade County. Figure 4. Portion of lime ■wood represented in Figure 1 enlarged three diam- 
eters. Note that the canker is rougher and mare irregular than an young tivigs. 
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Figure j. Canker on fruit of orangt. Natural size. Col- 
Itxted in Brevard County. Figure a. Canker on upper itirface 
of orange leaf produced by inoculation with canker organisms 
(Pieudomcnat cilri Hasse). Enlarged three diameteri. The 
spot ii the result of the fusion of jive infections. The spots uiere 
first observed thirty-live days after inoculation and photographed 
one month later. Figure 3. Lmett surface. Figure 4. Canker 
•n fruit represented in Figure 1 enlarged three diameters. 



Note the general roughness of the surface vkich is (Aiiroi;(*ruii*^~' -^ -^ _| , 



of canker on orange fruit. 
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Figure i. Canker on Umes and twig of_ ponderosa Umon prodtued hy incctdation 
vnth canker organisms {Pseudomimat cilri Hasse). Enlarged three diamelcrs. Can- 
ker was frit observed twenty-two days after inoculation and iiiu pholcpaphed five 
days later. Figure ». Canker en fruit of tangerine. Natural site. Collecled in 
Brevard County. Figure 3. Canker on tangerine fruit enlarged three diameters. 
Nate the deep crackt and fissures. These i»e characteristic of the disease on tangerine 
fruit. Collected in Brevard County. 



:,,Coogk 



,Coogle 



,Coogle 



m 

ill 
|i| 
ih 

111 
111 



III 

m 

III 

-.2 2* 



,Coogle 



THE QUARTERLY BULLETIN 

State Plant Board of Florida 



January, 1917 



DIRECTIONS FOR BUILDING FUMIGATING BOXES AND FOR FUMI- 
GATING WITH HYDROCYAMC-ACID GAS 

E. W. Berger 

The following directions and illustrations represent a type 
of fumigating box long in use in Florida, and are largely based 
on directions found in Bulletins 67 and 76, Florida Experiment 
Station, by H. A. Gossard. It can be constructed of any kind 
of material; wood, concrete, brick, etc. The materials used 
for the box indicated in the directions are wood, galvanized iron, 
felt roofing, and concrete for the foundation. The galvanized 
iron top, or lid, soldered alo>g the riveted joints, is recom- 
mended, because it ia absolutely gas-tight and also rain-proof. 
The iron lid, or cover, is supported by three 2"x3" strips of 
wood, lengthwise underneath, and three 2"x4" strips, crosswise 
on top, all bolted together through the cover. The three strips 
of wood on top serve to hinge the cover to the three posts back 
of the box, and the middle strip also serves for attaching the 
rope. The body of the box is built of plain boards, placed hori- 
zontally, double walled, with a 4-inck space between the walls 
all around, which space is tilled with dry sand to make it air- 
tight. The boards should be nailed every three feet to upright 
pieces, or studs, 2 by 4 inches, placed within the double walla. 
All the upright pieces within the double walls must be 2 inches 
shorter than the height of the box to allow space for the flange 
on the cover. The outside walls of the box are covered with 
a good quality of felt roofing to keep them dry. 

A concrete foundation, 6 by S inches, or as much deeper as 
necessary, is recommended, as it will keep the box off the ground 
and from rotting, especially if the covering of felt roofing on 
the sides is allowed to project y-i inch below the box proper 
and over the foundation. The space inside the foundation is 
filled with dry earth, and no other kind of floor is needed. 
Plants with roots likely to be injured by fumigation may be 
"heeled in" in the earthen floor and then fumigated. 

If cheapness is a desideratum, or if the box can be built 
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under cover of a building, the covering of felt roofing and the 
concrete foundation can be omitted, and the lid made of boards, 
lined with felt paper, with flange of tin or wood. 

If desired, a small door about 1 foot square, for inserting 
the chemicals when fumigating, may be constructed at the mid- 
dle and base of the front side. This must be made to fit tightly 
by means of felt and kept closed and in place by some suitable 
device. The writer has himself preferred to introduce the 
chemicals through the top, suspending the cyanid over the 
fumigating jar by a string passing through a piece of gas pipe 




Fig. 1. — Croaa section through front wall cf fumigating box between xx 
(figs. 2 and 3), illustrating the rod-and-cup device for dropping the cyanid 
(About 14 actual size). 
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Building Fumigating Boxes and Fumtgaling 17 

near "x" (See Plates XIV and XV). After placing the trees 
and closing the box, the cyanid is released and the gas pipe 
closed with a stopper. 

Another, less simple but more practical, device for dropping 
the cyanid into the fumigating jar containing the water and 
acid has been suggested by a correspondent. This consists of 
an iron rod, 3/16 or 14 inch in diameter, inserted through the 
front wall between "xx" (See illustrations). The rod must 
project 2 or 3 inches on the inside of the box, far enough to 
extend over the fumigating jar, and on the outside far enough 
so that it can be bent once at a right angle to form a crank 
3 to 6 inches long, but without a handle. When in position on 
the box, the crank of the rod should be turned down, and a 
wooden block, about 4 inches square and 2 inches thick, fastened 
to the inner end of the rod by inserting the latter into a suitable 
hole bored into one edge of the block. The upper surface of the 
block should be hollowed out sufficiently like a shallow cup to 
hold about an ounce of cyanid. This rod-and-cup device should 
be sufficiently below the rack (See next paragraph) for sup- 
porting the trees so that when the block, or cup, is inverted by 
turning the crank on the outside it will drop the cyanid into the 
vessel beneath it without touching the rack. With the rod-and- 
cup device, the cyanid need not be wrapped in paper. 

Some form of simple rack, or false bottom, for keeping the 
trees to be fumigated off the earthen bottom, or floor, should 
be constructed. This can be done by nailing two cleats, about 
6 inches from the bottom, on the sides for supporting suitable 
cross-pieces. The gas is generated beneath this rack so that it 
will readily spread throughout the space under the rack and 
then diffuse upward through the trees. A few short pieces of 
boards, together about a foot square, should be arranged each 
time, before placing the trees to be fumigated, immediately 
above the vessel in which the gas is generated, in order to 
spread the gas and to keep it from injuring the trees immedi- 
ately above. If a string is provided to release the cyanid, this 
should pass through a crack between these boards. 

A fumigating box recently constructed for the Plant Board 
and University of Florida, herewith illustrated, was built of 
these materials, and it is believed will last 25 years without 
repairs, except that the posts to which the lid is hinged and 
the tackle fastened, and the wood on top of the lid, may have 
to be replaced in time. After some years the galvanized iron 
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top may require a coat of paint. This box coat, completed, 
about $40.00. 

If the extent of the business requires larger fumigating 
accommodations, an air-tight house of necessary size may be 
built, having at least two chambers so that one can be emptied 
and refilled while the other is being fumigated. The fumi- 
gating chambers in such a house are perhaps best made air- 
tight by plastering them with an extfa heavy coat of ordinary 
house plaster. The doors should be made of two thicknesses 
of matched flooring, well painted, and with tarred paper be- 
tween. They can be made to fit air-tight by means of strips of 
felt against which the door is clamped by means of some con- 
venient device. Large ventilators that can be opened from the 
outside should be constructed near the ceiling for ventilating 
the rooms after fumigating. 

Summary of Dimensions 

The following specifications are for a box of 99 cu. ft. 
capacity, or practically 100 cu. ft., a very convenient size. 
Double walls of plain boards, covered on outside with felt roof- 
ing. Inside measurements, 3 ft. wide, 11 ft. long, 3 ft. high; 
outside measurements, 4 ft. wide, 12 ft. long, 3 ft. high. Up- 
rights between walls, at comers and sides, to which the boards 
are nailed, 2 by 4 inches, by 2 ft. 10 in. high. 

Galvanized iron cover, or lid, 4 ft. 8 in., by 12 ft. 8 in., 
allowing 4 inches extension at edges lilce a roof. Galvanized 
iron flange, as per illustration, projects 2 inches downward 
from under side of cover. Space inside flange is 3 ft. 6 in. 
by 11 ft. 6 in. Downward projecting part of flange is 7 inches 
from outer edge of cover. It is believed that, if ^ inch of the 
outer edge of lid were turned down like a small flange or 
beaded and stiffened with a heavy wire, the same would look 
better and keep the edge of the cover from warping. 

Concrete foundation, 6 in. by 8 in. Space inside, 3 ft. by 11 
ft. ; outside measurements, 4 ft. by 12 ft. 

Posts, 6 in. by 8 in., placed about 6 inches from back of 
box, may be used for hinging cover and attaching rope and 
pulley. In the illustration, four posts were used, but three are 
sufficient, the middle one being allowed to extend at least 6 ft. 
above top of the box. These posts should extend 3 to 4 feet 
into the ground. -^-. . 
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Supplies Needed 

Cyanid, sulphuric acid and water are .the materials em- 
ployed. Potassium cyanid was, until a few years ago» used, 
but sodium cyanid has now come into general use. Sodium 
cyanid is cheaper and is an American product; besides, the 
potassium cyanid cannot be readily obtained at this time. 

The cyanid used, if sodium cyanid, should be 96-98% pure; 
if potassium cyanid, it should be 95-96% pure. Sodium cyanid 
has sometimes been designated as 129% cyanid, since an equal 
amount by weight of sodium cyanid liberates 29% more gas 
than does potassium cyanid. It is now designated as 96*98% 
cyanid. 

It must never be forgotten that cyanid is a DEADLY POI- 
SON and that a very small amount if introduced into the mouth 
will cause death. It is best to use forceps in handling it, and 
never allow it to touch cuts or open sores on the hands. It 
should be kept away from children and uninformed persons. 
The gas generated -from it is very deadly and while no fatalities 
have ever attended its use as an insecticide, such have occurred 
in chemical laboratories, and the greatest caution should be 
observed in working with it. It should be kept in tightly 
stoppered glass bottles or tightly closed fruit jars, since it will 
deteriorate rapidly and absorb moisture if exposed to the air. 

Cyanid can be obtained in one ounce egg-shaped pieces or 
in the granular form. Unfortunately, an ounce piece is too large 
for the 100 (99) cu. ft. box recommended, and only a few 
persons will probably have use for a larger box. Those desiring 
to do so may build a box of 200 cu. ft. capacity, when a one- 
ounce piece will just be sufficient to fumigate citrus trees. To 
avoid the inconvenience of breaking the one ounce pieces, the 
majority no doubt will prefer to use the granular kind. 

The following prices on granular sodium cyanid were re- 
ceived oi^une 28, 1916, f . o. b.. New York : 

1 tin 50 pounds at < 29Hc per lb. 

1 tin 25 pounds at 31 c per lb. 

1 tin 10 pounds at 3H4c per lb. 

1 tin 5 pounds at 32 c per tb. 

1 tin 1 pound at 36 c per lb. 

Cyanid can be obtained from druggists, wholesale druggists, 
and manufacturers of chemicals. 

Commercial sulphuric acid, 66 degrees Baume, which is 
approximately 93% pure, must be employed. This can gen-, 
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erally be obtained from druggists, wholesale druggists, or fer- 
tilizer manufacturers. 

Vessels of earthenware, china or glass must be used for 
generating the gas, since the acid employed will rapidly destroy 
metal and wood. An ordinary pint fruit jar will do for \^ 
oz. to 1 oz. of cyanid, but a narrower vessel with a bowl-shaped 
bottom is better, in order that the liquid (acid and water) 
will be deeper and better cover the cyanid when put in. A 
deep pint glass tumbler, a deep earthenware bowl, or a large 
coffee cup would also be excellent. A vessel holding only i^ 
pint is rather small for the amount of cyanid and chemicals 
necessary to charge a 100 cu. ft. box like previously described, 
since the liquid may boil over. 

For measuring liquids, a glass graduate, or measuring glass, 
having a capacity of three or four liquid ounces, graduated in 
fourths or eighths of an ounce, is required. A glass grraduate, 
graduated in the metric system, may be used, and 30 cubic cen- 
timeters allowed for an ounce. Druggists should be able to 
supply these graduates. Suitable scales for weighing ounces 
and fractions of an ounce are necessary. 

Formulas 

Sodium Cyanid. — To fumigate citrus trees, immature peach 
trees, roses, buds and scions in a fumigating box, with sodium 
cyanid, V^ oz. per 100 cu. ft. space is required. The necessary 
amounts (liquid measure) of acid and water are respectively 
1^^ and 3 times the amount of sodium cyanid as expressed in 
avoirdupois ounces. 

To fumigate dormant peach trees, or similar hardy decidu- 
ous trees like apple, pear and plum, with sodium cyanid, %, oz. 
per 100 cu. ft. box space is required. 

The formulas for fumigating with sodium cyanid may be 
tabulated as follows: 
Citrus, etc.: 

^4 oz, sodium cyanid, 96-98% pure. 
% oz. sulphuric acid, 66 deg. Baume, or 93% pure. 
H4 oz. water. 
Time 30 minutes. 
Peach, etc.: 

% oz. sodium cyanid, 96-98% pure. 

1% oz. sulphuric acid, 66 deg. Baume, 93% pure. 

Zy^ oz. water. 

Time 30 minutes. ,^ , 
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Potassium Cyanid. — The formulas for potassium cyanid 
are included for the benefit of those who may still have this 
cyanid on hand. 
Citrus, etc.: 

3/5 oz.* potassium cyanid, 95-96% pure. 

3/5 oz. sulphuric acid. 

1-4/5 oz. water. 

Time 30 minutes. 
Peach, etc.: 

1 oz. potassium cyanid. 

1 oz. sulphuric acid. 

3 oz. water. 

Time 30 minutes. 

Chabgimg the Box 

Place the vessel for generating the gas, containing the 
necessary amount of water, in position on the earthen floor, 
inside the box near the middle of the front wall. This vessel 
may be partly buried in the earth of the floor to support it in 
position. After the water, add the required amount of acid. 
Adding the acid will heat the mixture. (Always pour the acid 
into the water, never the water into the acid, in order to avoid 
splattering of the liquids). Next suspend the required amount 
of cyanid, wrapped in a bit of tissue paper, in the mouth of 
the generating vessel (but not touching the liquid for the 
poisonous gas is immediately generated) by means of a string 
passing through the front wall at x (See illustration) ; or 
place it in the cup of the rod-and-cup device described on 
page 16. 

After placing the chemicals in readiness, place the trees to 
be fumigated into the box and close down the lid. Sec to it 
that the space between the walls is full of sand so that the 
flange on the lid will make a tight joint. Release the string, 
allowing the cyanid to drop into the mixture of acid and water, 
stopper the opening for the string and wait 30 minutes; or if 
the rod-and-cup device is used, simply turn the crank. Fumi- 
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gate while the mixture of acid and water in the generating 
vessel is still warm. 

If the box has a small door on the side for introducing the 
chemicals, the trees should be placed ih the box first and the 
lid closed down. The chemicals are then introduced through 
the small door: the water first, then the acid, and lastly the 
cyanid wrapped in a bit of tissue paper. As soon as the 
cyanid has been dropped into the generating jar, or vessel, 
rapidly close the door and fasten it into position. 

After 30 minutes open the lid and allow the box and contents 
to air for some minutes, before removing the trees. The residue 
in the generating vessel should be buried as it is' corrosive 
and poisonous. 

Miscellaneous Suggestions 

Trees and plants to be fumigated should have no visible 
moisture upon them; neither should they be packed so dosely 
that the gas cannot circulate between them. 

All citrus and deciduous trees should be defoliated as re- 
quired by law before fumigation, as the leaves are quite certain 
to be injured by the gas and will interfere with the fumigation. 
Ornamental citrus in tubs or pots, and ornamentals in general, 
not intended for sale or exchange, may be fumigated without 
defoliation by employing a smaller dosage, which dosage m^ 
have to be determined by trial. 

Those desiring more detailed information on the fumigation 
of many plants are referred to "Fumigation Methods," by W. 
G. Johnson, the Orange Judd Company, New York. 



CHARACTERISTICS OF QTRDS CANKER AND OF THE CADSAL 
ORGANISM 

R. A. Jehu: 

A previous article* by the writer was devoted to descriptions 
of citrus canker and to the means of identifying it. The pres- 
ent paper aims to give such additional information as will 
enable citrus growers to attain an adequate knowledge of the 
disease, its nature and the respects in which it diflfers radically 
from other diseases. 



■The Quarterly Bulletin. Vol. I. No. 1, pp. 2-12 (1916). 
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Field Investigations 

The writer commenced his investigations of citrus 'canker 
in Dade County in August of 1915. The disease was carefully 
studied in the field but the opportunity for such observation 
was considerably limited as tiie infected trees are destroyed 
as soon as possible after being discovered. 

One of the first characteristics noted was that, where sev- 
eral infections occurred on a single tree the younger ones were 
usually located below the older ones, frequently very near 
to them. Sometimes one mature infection was observed with 
numerous immature infections below radiating from it. In- 
fections were often observed along the edges of bites made by 
insects (Plate XX, 1), and on other parts of the leaf adjacent 
to them. 

Sometimes most of the trees which were found to be infected 
in a grove were located along paths frequented by men and 
domestic animals. In other groves, frequented by domestic 
fowls, most of the infections were located near the ground. 
There are cases on record where infections have been found in 
the tops of trees, apparently on account of dissemination by 
insects or birds. These observations lead to the conclusion 
that the disease is distributed by mechanical carriers. Rain 
and dew play an important part in carrying it from place to 
place upon the same tree or to adjoining trees during storms 
or when the branches interlock. Insects are probably respon- 
sible for much of the distribution to different parts of the 
same tree as well as to different trees. Men and domestic 
animals are the greatest disseminators. Birds may at times 
be responsible for distribution but where the inspection work is 
close and frequent, infections are invariably detected in early 
stages and destroyed before birds have any appreciable oppor- 
tunity to come in contact with the infected portions. 

In connection with the field work the varying appearance 
of canker was noted at the different seasons of the year, as 
well as its peculiarities upon different citrus host plants. 

Laboratoey Woek 

The necessity for studying citrus canker upon its host plants 
was self-evident. Such work could not be conducted in -the 
groves because of the danger of the disease being further 
disseminated. Experiments under grove conditions with a 
disease of such virulence would have been foolhardy in the 
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extreme. One of the first undertakings, in connection with the 
Tropical Laboratory at Redland, was the construction of a 
screened cage (Plate XVI) in which inoculated and infected 
plants could be kept under observation. The framework was 
made of substantial timbers, securely braced and well anchored 
as a precaution against its bein? destroyed by tropical storms. 
Sides and top were doubly screened, on the outside with gal- 
vanized netting and on the inside with bronze screen of fine 
mesh. This screening, coupled with a moat about the base, 
rendered the cage practically insect-proof. Within, the cage 
was divided into two divisions, separated by an aisle (Plate 
XVII). Each division was divided into compartments or rooms, 
each room being separated from other rooms and the aisle by 
screened partitions. The cage is kept securely locked at all 
times and no one is permitted to enter the cage or any portion 
of it except under suitable sanitary precautions. Later on, 
another screened cage was constructed in which to keep a stock 
of young citrus trees prior to their inoculation. In connection 
witti the experiments carried on in the screened cage, records 
of humidity and temperature are kept by means of a hygro- 
thermograph installed in a standard instrument shelter near 
at hand. 

Within the laboratory the usual equipment for bacteriologi- 
cal and pathological work was installed. As soon as facilities 
and materials were available media were prepared upon which 
to grow the canker bacteria. Both liquid and soluble media 
were used, the media being solidified by the addition of a jelly- 
like substance known as agar. 

The citrus canker organism. Bacterium dtri, was isolated 
from infected leaves, fruit and twigs collected in various groves. 
Owing to the nature of the disease the infected portions of the 
citrus plant are frequently invaded by saprophytic organisms. 
Many of these grow on artificial media in a manner very sim- 
ilar to the canker bacteria and can be distinguished from the 
latter, either by their manner of growth on media or under the 
microscope, only with difficulty. In order to determine posi- 
tively which of the cultures secured from infected tissue were 
Bacterium dtri it was necessary to inoculate citrus trees with 
all which resembled the canker organism. Potted grapefruit 
trees, with which every precaution had been taken to prevent 
danger of previous infection, were used for this purpose on 
account of their susceptibility. A separate tree was used fori 
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each culture. The trees were inoculated by spraying them 
with a small atomizer containing: a suspension of the culture in 
sterile distilled water*. After inoculation the entire tree was 
covered with a lamp chimney plugged with cotton at the upper 

*Dislllli-d Wilier for use at (hu lalioralory hitu been generously, donated by 
the leu, Lik-hl ami I-owtr Co. ot Florida City. r ("lOnTp 
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end (Plate XXI, 1). In some instances canvas frames were 
used to prevent the trees from drying off and during hot sum- 
mer weather both lamp chimneys and frames were used. These 
were employed to prevent the trees from drying, as the disease 
develops most rapidly when the himiidity is high. The cover- 
ings were allowed to remain over the trees for several days 
in order to give the organisms time to gain entrance into the 
tissues of the inoculated plants. 

No visible evidences of infection were observed in the first 
tests until thirty to forty days after inoculation, probably due 
to the cool weather prevailing at that time. Subsequent inocula- 
tions gave quicker results. Inoculated trees are kept in the 
screened cage and frequently inspected and upon infections 
appearing which can be positively identified as citrus canker 
they are removed to other compartments used exclusively for 
infected trees. 

Tests have been made in the laboratory of the effect of 
various disinfectants upon the canker organism. Liquid dis- 
infectants were tested by transferring canker organisms from 
pure cultures into one cubic centimeter of the disinfecting 
solution, then after a recorded time, introducing a loop of this 
solution, containing the organisms in suspension, into a sterile 
Petri dish and pouring on the agar. In some cases the liquids 
were poui;ed directly on the organisms in the cultures instead 
of introducing them into the one cubic centimeter of solution. 
Cultures of different ages and from different sources were used 
and the pathogenicity of the cultures frequently tested by in- 
oculation of grapefruit seedlings. All experiments were checked 
by the use of untreated cultures. 

Gases were tested by exposing Petri dishes containing the 
organism to the gas in a fumigating box (shown in the fore- 
ground, Plate XVI) . In some cases the organisms were sprayed 
onto the surface of the glass and allowed to dry. The plates 
containing the dry organisms were then fumigated and the agar 
poured into them. If the organisms were killed by the gas 
used for fumigating no growth occurred on the agar, but when 
they were not killed colonies would grow out in the agar within 
a few days. In other cases the agar was poured into the plates 
and allowed to harden, then the organisms were sprayed on the 
surface and the plates were fumigated. In all cases the plates 
were kept for at least one week after fumigation and observed 
for signs of growth. GoOqIc 
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Reference to the results of various experiments is made 
from time to time in subseijuent paragraphs of the present 



Plate XVIII. — Citrus canker: (1) lower surface of grapefruit leaf in- 
fected with canker showing the circular raised epots surrounded by yellow 
halos; (2) mature canker infection on upper surface of grapefruit leaf, 
showing crater-like appearance; (3) lower surface of leaf shown in (2); 
(4) infection on twig and thorn of Citrus trifoliata, showing longitudinal 
aplttting of the membrane; (6) infections on grapefruit twig. No. 1, natural 
size; Nos. 2, 3, 4 and 6 enlarged three diameters (Original). /'"'-,-, ,1 , 
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paper and the results of experiments now under way but in- 
complete will be presented in future reports. 

Hosts 

Citrus canker has been found on almost all kinds of citrus 
plants, and it is likely that none of them is immune, although 
they vary in their susceptibility. The artificially infected plants 
in the screened cage at the laboratory varied in susceptibili^ 
in the following order : Pomelo (grapefruit) , ponderosa lemon, 
key lime. Citrus trifoliata, sour orange, tangelo, sweet orange, 
tangerine, king orange, mandarin-lime, and kumquat. The 
grapefruit, ponderosa lemon. Citrus trifoliata, sour orange and 
tangelo varied but little in susceptibility. The mandarin-lime 
and kumquat seemed to be very resistant as but few infections 
developed on them and these developed very slowly. The dis- 
ease has also been reported on the naval orange, mandarin, sat- 
Buma, common lemon, and rough lemon. It has not been re: 
ported on any non-citrus plants. Berger* observed that citrus 
plants varied in susceptibility in the following order: Pomelo 
(grapefruit). Citrus trifoliata, key lime, naval orange, sweet 
orange, Satsuma, tangerine, mandarin, king orange and lemon. 

Infections on MAXxntE Fruit 

Ripe grapefruit, «)ranges, tangerines, satsumas and kum- 
quats were inoculate^ in the laboratory by spraying them with 
an atomizer containing a suspension of the canker organisms 
in distilled water and then keeping the inoculated fruits in a 
saturated atmosphere. These fruits never developed canker 
lesions, although grapefruit seedlings inoculated with organ- 
isms from the same cultures showed infections. It appears very 
improbable that the canker lesions vnll develop upon ripe citrus 
fruit after it is picked from the trees, but such fruit can, 
nevertheless, serve as mechanical carriers for the organisms 
JDst as other articles, such as clothing, tools, etc., do. Mature 
fruits with numerous canker lesions on them have frequently 
been encountered on infected trees hut the lesions in such 
cases apparently developed while the fruit was still immature 
or at least in the process of growth and maturity. 



•Berger, B. W. — Citrus 
th« Entent of TltruB Cultui 
Proc. 1B14, p. 122. 
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DISIBIBUTION 

The disease was probably introduced into the Gulf States 
on nursery stock from Japan. According to Berger, Stevens 
and Stirling* and Edgerton and Garrett** the first shipments 
of infected citrus nursery stock were planted at Alvin and Port 
Arthur in Texas, at Lafayette in Louisiana, at Wiggins in Mis- 
sissippi and at Monticello in Florida. Canker also occurs in 
Alabama. According to Fawcettt it is not known to occur in 
California. In a paper read before the Citrus Seminar at 
Gainesville on October 6, 1915, Dr. W. T. Swingle reported 
finding the disease in Japan, the Philippine Islands and China. 
After making a thorough study of the disease in parts of these 
countries which he visited he concluded that it had been intro- 
duced into all of them, namely, that it was not endemic. Speci- 
mens of citrus canker have been received by Stevens from 
Australia, Java and Singapore, indicating that it occurs in those 
countries. The disease is also now known to be present in cer- 
tain parts of South Africa. 

Economic Importance 

The citrus canker disease is undoubtedly the most serious 
disease of citrus plants which has yet come to the attention of 
either growers or authorities. Swingle stated that in Japan it 
causes almost a total loss of the Washington Navel crop during 
waim moist seasons. According to Stevenat it is one of the 
worst plant diseases that has appeared in Florida, and WolfS 
states that it is the most destructive malady affecting species 
of citrus. 

While there is a marked tendency on the part of the public 
generally to regard canker in much the same light as one 
thinks of whitefly, purple scale, die-back or other insects or 
diseases affecting citrus, those who have had first-hand experi- 
ence with the disease are convinced that it is far more destruc- 
tive than any trouble with which the citrus growers generally 
are familiar. For those who have seen the destruction wrought 
by citrus canker in its advanced stages the conviction has been 

■BerBer, B. W., Stevens. H. E.. and StIrllnB, Frank. — Citrus Canker IL 
Fla. Aer. Exp. Sta. Bui. 124. p. 2S (1914). 

•'F:deerton. C. W., and Garrett. J. B. — Citrus Canker. La. Agr. dp. Sta. 
Circ. 15. p. 3 (19I«). 

tFaivcett. H. 3. — CHrus Diseases of Florida and Cuha Compared 'With Those 
ot CBlirornla. Cal. Agr. Exp. Sta. Bui. 262. p. 1«9 (191S). 

t^tevens, H. E.— Citrus Canker ITt. Fla. A^r. Exp. Sta. Bui. 12S, p. 3 (191B). 

(Wolt. F. A. — CltruH Canker. Journ. Agrr. Res., Vol. VI. No. 2. p. 69 (1916). 
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unavoidable that the disease will, if not eradicated, completely 
ruin the grapefruit, lime and round orange industries of Florida 
and seriously interfere with the successful production &f other 
citrus fruits. On trees where the infection is of a few months' 
atandins all fruits are infected and all infected fruits are culls 
of the poorest sort, entirely unmarketable (Plate XX, 3). A 
tree which cannot produce marketable fruit is of course worth- 
less and even if the disease did not destroy the tree itself the 
loss to the grower would be complete. Aside from ruin of the 
fruit, however, infected leaves drop prematurely, weakening the 
tree and even killing it in time. Infections on the twigs fre- 
quently girdle the latter causing the death of ail parts beyond 
the infection. Even when the twigs are not completely girdled 
the trees are injured by the resulting interference with the 
passage of food and water. Artiflcially inoculated trees in the 
screened cage have all been more or less injured }ff the disease 
and many have lost their leaves. Two of the grapefruit seed- 
lings have been killed and others have been so seriously injured 
by the disease that they cannot survive (Plate XXI, 3) . 

Symptoms 

The symptoms of citrus canker on various host plants and 
during different seasons of the year, together with a comparison 
with other citrus diseases, have been discussed and illustrated 
by the writer* and only a summary, together with observations 
made since the preparation of that article, will be given here. 

The disease attacks the twigs, leaves, fruits, thorns and oc- 
casionally the larger limbs. The symptoms are very similar 
on all of these parts. Canker makes its first appearance as a 
small pimple-like watery dot, resembling a large oil gland 
(Plate XVIII, 1). On the leaves both the upper and lower 
surfaces become infected sooner or later and the disease has 
a very similar appearance on both surfaces. It may appear on 
either surface first or on both surfaces simultaneously. The 
pressure from within becomes so great that the outer membrane 
of the infected portion ruptures exposing a corky mass. The 
ruptured membrane sometimes persists but is usually sloughed 
off sooner or later. The corky tissue is at first slightly pink in 
color but soon it begins to darken and sometimes becomes al- 
most black. Just outside of the central corky tissue where the 
disease is invading healthy tissue is a yellowish-brown, oily. 



■The QuarUrly Bulletin, Vol. I, No. t (1*1<). 



=v Google 



State Plant Board of Florida 




Plate XIX. — Canker infections on leaves of Citrus trifoliata produced by 
aprsying with canker bacteria from pure cultures; 1, upper surface; 2, lower 
surface; all enlarged three times (Original). ^ 
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glazed, translucent zone which varies somewhat in color and 
size under different conditions and upon different host plants. 
This zone may be surrounded by a yellow halo, but very fre- 
quently this halo is inconspicuous or wanting. The spots usually 
mature when they reach a diameter of one-fourth to one-half 
an inch. On the leaves a hollow is frequently formed in the 
center surrounded by a raised zone giving to the spot a erater- 
like appearance (Plate XVIII, 2 and 3). The central part of 
the diseased portion may drop out leaving a hole through the 
leaf. Typical canker spots are circular in outline, more or less 
elevated, and may occur singly or in groups. When in groups 
they often fuse forming larger more or less irregular areas. On 
f^e fruits canker may cause gumming in severe cases (Plate 
XX, 3). The disease does not penetrate very deeply into the 
rind but may pave the way for other organisms which rot the 
fruit. On the twigs it only penetrates to the wood. On the in- 
oculated twigs, thorns, and leaves of Citrus trifoliata it de- 
veloped in a very interesting manner. On the twigs and thorns 
it made its first appearance as a dark green watery blister 
which gradually increased in size until it caused a longitudinal 
splitting of the outer membrane. Aa it advanced the fissures 
made by this splitting became broader, and more splitting took 
place mostly in a longitudinal direction. The cankerous tissue 
consisting of yellowish-brown corky cells could be distinctly 
seen bulging up between the edges and cracks (Plate XVIII, 4). 
On the leaves the first evidences of infection were very similar 
to those on the twigs and thorns. The splitting of the outer 
membrane was more irregular than in the case of the twigs 
and thorns. No yellow halo was found at the edge of the 
canker infections (Plate XIX). The grayish membrane which 
covered the cankerous tissue seemed to persist longer in this 
host than in most other hosts. 

Etiology 

Citrus canker was at first thought to be of fungus origin 
and Stevens* and Wolf and Massey** succeeded in producing 
canker from what they thought were pure cultures of a fungus 
which they classified as a Phoma or Pkyllosticta. Miss Hasset 
demonstrated that it was caused by a bacterium which appeared 

■Bereer. Stevens and Stirling. 1. c. p. 39. 
••Wolt, F. A., and Maasey. A. B. — Ala. AgT. Ezp. Sta. Clrc 27, pp. 99-100 
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to be a new species and which she called "Pseudomonas eitri." 
Stevens* had come to the same conclusion regarding its being 



Plate XX. — Citrus canker: 1, lower edge of grapefruit leaf showing infec- 
tion on edge of bite made by an insect; 2, infection on green grapefruit; 3, 
young grapefruit infected with canker with the guro oozing out in large 
masses; 4, Petri-dish cultures of Bacterium citri on nutrient agar; 5, c&nker 
bacteria showing flagellae (diagrammatic) ; 6, canker bacteria from one-day 
culture on nutrient agar, stained with carbol f uchain. Nos. 1 and 2 enlarged 
three times; No. 3 natural size; No. 4 reduced one-third and Noa. 5 and 6 
magnified 1,000 times (Original). 
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caused by a bacterium just before Miss Hasse's paper appeared. 
Wolf* and Stevens** accounted for their initial infections by 
the fact that their cultures were not pure and later confirmed 
the work of Miss Hasse. 

The bacterium Pseudomonas eitri Hasse, or Bacterium citri 
if Smith's classification is accepted***, described by Miss Hasse 
as the cause of citrus canker has been repeatedly isolated from 
leaves, twigs, and fruit of various citrus plants and has pro- 
duced the disease in over 75% of the inoculated citrus trees. 
The organisms have been repeatedly isolated from these arti- 
ficially produced cankers and the disease has been reproduced 
with the reisolated organisms. This leaves absolutely no doubt 
as to the cause of the disease. The artificially produced cankers 
do not differ from those found in the groves. Some variations 
were observed such as variations in the sponginess of the can- 
kered tissue, in the presence or absence of a yellow halo, etc., 
but these differences were also observed in natural infections. 
No fungi were used in any of the inoculations and typical citrus 
canker developed without the presence of any fungi other than 
ordinary saprophytic moulds. Although fungi may assist in 
disintegrating the tissue killed by the canker organisms, they 
do not enter into the cause of the disease. 

Description and Cultural Characteristics of the Organism 
Bacterium eitri is typically a rod-shaped, uniflagelate organ- 
ism rounded at both ends (Plate XX, 5). The flagellum is a 
whip-like appendage attached to the polar end. The bacterium 
measures 1.5 to 2 by .5 to .75 microns (15,000 to 20,000 placed 
end to end would measure about one inch) and may occur singly 
or in chains of several units. The bacterium is embedded in 
a jelly-like substance which probably gives it its viscidity. It 
stains readily with carbot fuchsin and methylene blue (Plate 
XX, 6). 

When plated out on beef agar in the culture room (about 
SOT) the colonies become visible at the end of 24 hours. They 
make their first appearance as small glistening dots and in- 
crease in size quite rapidly becoming conspicuous in a few 
days. They are circular in outline with an entire margin and 
a glistening slightly raised surface (Plate XX, 4). The in- 
terior of the colony has a fine granular structure. The color 
is light yellow by reflected light and bluish by transmitted 

mT... p. u. 
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light. On agar slanta, growth becomes visible in 24 hours in 
the culture room. The growth follows the slant, is slightly 
raised with a moist glistening surface 'and has a dull yellow 
color. The outline of the colony is wavy (Plate XXI, 2). In 
beef bouillon there is a slight clouding after 24 hours. This 
increases as the culture becomes older and finally a yellow ring 
is formed at the surface. On potato plugs a slightly raised 
bright yellow grovpth is formed with a narrow white margin on 
the portion of the potato just outside of the colony. As the 
colonies become older this zone becomes less prominent and 
the growth becomes more vigorous and finally covers the entire 
plug. Other cultural characteristics are discussed by Hasse* 
and Wolf". 

Pathogenicity 

Citrus canker was first considered to be infectious by Ste- 
venst and Stirlingt infected a grapefruit seedling by drawing 
an infected leaf, previously soaked in water, between the thumb 
and forefinger and then drawing a leaf of the seedling between 
the same fingers. Canker infections resulted in eight days. 
The pathogenicity of Bacterium citri was first observed by Miss 
Hasse, then by Stevens and later by Wolf. It has been re- 
peatedly tested by the writer. Inoculations were made by in- 
troducing the organism into pricks made with a sterile needle 
and by spraying the trees with a suspension of the bacteria in 
sterile distilled water and keeping a film of water on the inocu- 
lated parts for at least 24 hours. The trees are just as easily 
infected by either method, but the former is preferable for test- 
ing the pathogenicity of different cultures. Conspicuous infec- 
tions can be readily obtained in three to ten days by introducing 
many of the organisms directly from agar cultures into the 
pricks made with a sterile needle (Plate XXII). Check trees 
were sprayed with sterile distilled water or punctured with a 
sterile needle without introducing the organism. No canker in- 
fections ever developed in any of the checks. 

Infections became visible in from three to ten days when 
the inoculations were made during the summer, and when they 
were made during the winter infections did not become visible 
until thirty to forty days after inoculation. In one instance 
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the incubation period was 108 days and in another it was 136 
days but cases of this kind were uncommon. There are cases 
on record where the disease has broken out one year or longer 



Plate XXI, — Citrus canker: 1, grapefruit seedlings enclosed in lamp 
chimneys after being inoculated by spraying with canker bacteria suspended 
in distilled water; 2, a pure culture of Bacterium citri on nutrient agar; S, 
infected grapefruit seedling with twigs girdled by the disease (Origino^lp 
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after the last infection was burned and the opportunities for 
infection from outside were few. In most of these cases 
the infections appeared soon after a new growth was put out 
It is thus apparent that the condition of the trees has an in- 
fluence on the period of incubation. 

Pathogenesis 
As stated above, field observations indicate that the disease 
is disseminated by mechanical carriers such as rain, dew, and 
animal carriers including birds and men. Farm machinery and 
tools, or anything else which comes in contact with infected 
trees, may carry the disease. When the canker spots are thor- 
oughly wet the canker bacteria ooze out in great numbers and 
the droplets of water on the surface of the diseased parts may 
be teeming with them. This may be easily demonstrated by 
taking drops of water from infected parts after a rain and 
staining with carbol fuchsin. Such mounts will be seen to 
contain many canker bacteria when examined under the mi- 
croscope. The bacteria are embedded in a sticky jelly-like sub- 
stance and readily adhere to anything which may come in con- 
tact with them, thus being easily transferred from one place to 
another. When these droplets of water dry down in the gela- 
tinous substance which surrounds them the bacteria are not 
easily detached. Thus the danger of disseminating the disease 
is much greater when the plants are wet tiian when they are 
dry. The organism has been transferred long distances mainly 
within the tissues of the host while the disease was invisible 
to the naked eye or so inconspicuous as to be easily overlooked. 
In this way it is frequently carried in nursery stock and 
budwood. 

Life History op the Pathogen 

The bacteria which cause citrus canker live within the 
tissues of the host and produce substances which cause the 
latter to disintegrate. When the infected portions are wet 
with dew or rain the bacteria ooze out in large numbers in a 
gelatinous mass with which they are invested. In this condition 
they are easily transported to healthy tissue where they may 
cause infection. Stevens, in announcing the results of his in- 
vestigations, at the Citrus Seminar at Gainesville in October, 
1916, reported that he had found the canker bacteria alive and 
virile in soil taken from the site of an infected tree destroy^ 
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nine months previously and that canker bacteria had survived 
for a period of seventeen months in otherwise sterile soil in his 
laboratory, producinjf typical canker infections on inoculated 
grapefruit seedlings at the end of this period. 

Mention of an experiment by the writer with infected glade 
and red soil was made in a previous article*. 

Effect of Vabious Agencies Upon the Cankeb Obganism 
Stevenst found that canker organisms are killed by a 5 
minute exposure to temperatures ranging from 55 to 60 degrees 
C. (132 to 140 degrees Fahrenheit), and according to Wolf*' 
the thermal death point is between 58 and 70 degrees Centi- 
grade. 

Tests of the effect of various gases and solutions upon the 
canker organism are being made at the laboratory. The follow- 
ing substances were and are being tested: Formaldehyde gas, 
formaldehyde solution, hydrocyanic-acid gas, bichloride solutions 
in water and in dilute denatured alcohol, solutions of borax in 
water and of borax and glycerine in water, carbolic acid, copper 
sulphate, potassium permanganate, and coal-tar products, lliese 
tests are being repeated with cultures of various ages, upon 
various media, and with canker bacteria obtained directly from 
diseased tissue. The writer was assisted in the tests with borax 
by Mr. J. Matz, and with the tests with bichloride, copper sul- 
phate, carbolic acid and potassium permanganate, etc., by Dr. 
E. S. Cogan, agents of the Bureau of Plant Industry, United 
States Department of Agriculture. The canker bacteria have 
been killed in one minute or less in all tests made with bi- 
chloride in water 1-1000, bichloride in dilute denatured alcohol 
(10%) 1-1000, formaldehyde (2% solution), and carbolic acid 
(5% solution) . They were also killed by a one-half hour exposure 
to formaldehyde gas, the gas being made with 10 cc of formal- 
isbyde (40% solution) and 5 grams of potassium permanga- 
nate to every 13 cubic feet of space. 

Pathological Histology 

According to Miss Hasset the cells of the host become filled 
with the bacteria, which exert a stimulating influence on them 
causing them to enlarge and resulting in the raising of the 
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diseased tissue above that of the normal leaf surface. In later 
stages some of the cells disintegrate and lesions are formed. 
The cell contents seem to be more vigorously acted upon than 
the cell walls and in due time their contents become exhausted. 
The remaining cell walls become suberized and constitute the 
cankerous growth characteristic of the disease. Wolf* states 
that "contrary to Basse's observations, the bacteria teem around 
and between the host cells, being present in especially large 
numbers ia the intercellular spaces. When the organism occurs 
within the cells, one is led to conclude, since they appear 
to be confined to such cells, that entrance was effected after 
some mechanical rupture of the host cells." He is of the 
opinion that infection takes place only through stomata or in- 
jured tissue, but Stevens* thinks that infection may take 
place directly through the epidermis as the leaves were just 
as readily infected from the upper surface as they were from 
the lower. 

Ecology of the Disease 

The occurrence, prevalence, and severity of citrus canker are 
affected very much by various factors. Two of the factors which 
seem to have tite greatest effect are weather conditions and 
vitality and vigor of the host. 

Weather Conditions 

Field and laboratory studies of the disease have demon- 
strated that it is much more prevalent and severe, and that 
the incubation period is much shorter during the summer than 
during the winter. In Florida the humidity and temperature 
are usually high during the summer, humidity averaging from 
50% to 95% and temperature from 65 to 95 degrees F. at the 
Tropical Laboratory. Local showers are very prevalent and 
frequently follow one another with such rapidity that the trees 
do not dry off for long periods of time. During the winter the 
opposite conditions prevail, the air being dry and cool and 
showers few with long intervals between them. At Redland 
the temperature usually ranges from 45 to 85 degrees F. and 
the humidity from 20% to 90%. Swingle learned that the 
disease was much more destructive and prevalent in Japan 
during warm moist seasons than it was during cool dry ones. 
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, Vitality and Vigor of the Host. 

The vitality and vigor of the host have a marked effect upon 
the prevalence and severity of citrus canker as well as upon the 
period of incubation. The disease is much more prevalent and 
seve:e upon trees which are in an otherwise thrifty, healthy 
growing condition than it is upon those which are unthrifty and 
unhealthy. The period of incubation is much longer when the 
tress are unthrifty and unhealthy and the disease may remain 
on such trees in a dormant condition without becoming visible for 
long periods of time. Anything, such as cultivation and fertil- 
ization, which will bring out a vigorous thrifty growth on trees 
of this kind will also cause the disease to appear, if present, 
in a visible and typical form, and thus facilitate its discovery 
and make possible its eradication. 

CONTBOL 

Ever since citrus canker was recognized as a new disease 
numerous attempts have been made to solve the problem of 
. controlling it. 

Since many fungus diseases can be checked by spraying, 
most of the first attempts at control were applications of vari- 
ous fungicides as the disease was then thought to be of fungus 
origin. Bordeaux mixture, iron sulphate, ammoniacal copper 
carbonate, soluble sulphur and other mitxures were tried but 
they all failed to check the disease. 

So-Called "Canker Cures" 

Many attempts have been made to cure the disease, mostly 
by parties unfamiliar with the exact methods of the bacteriolo- 
gist and hence prone to draw immature conclusions. No experi- 
ment of this kind has yet shown successful results. 

At the laboratory careful consideration has been given to all 
plans, methods or materials which have been submitted by 
private parties as "remedies" for citrus canker. In the case 
of many 'of these a knowledge of their nature, coupled with the 
most perfunctory knowledge of bacteria, showed them at once 
to be useless. Those which gave even a remote promise of pos- 
sessing any merit were carefully tested but in no case has any 
plan or preparation been found to possess any value. 

Living canker bacteria have been found in all spots treated 
with supposed cures at the Tropical Laboratory as well as in 
canker material sent to the laboratory which was thought tql.> 
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Plate XXII. — Twelve canker infections on a grapefruit leaf produced by 
introducing canker bacteria into needle pricks made with a sterile needle: 
1, upper surface of leaf; 2, lower surface; all enlarged thr«e timw 
(Original) . ,-- I 
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have been cured. Most of these so-called canker cures are in 
the nature of liquids which are thought to cure canker by 
spraying them on the diseased trees. Many substances will 
change the appearance of canker spots and may cause the dead 
tissue or entire leaf to drop, but do not kill the canker organ- 
isms within the tissues. Even if a substance will kill the canker 
organisms just as soon as it comes in contact with them, it 
may be absolutely of no value as a canker cure when sprayed 
on the infected trees, as the bacteria within the tissues may 
remain alive after the treatment. For instance, a solution of 
bichloride In water 1-1000 will kill the canker organisms with 
which it comes in contact but living colonies of Bacterium citri 
can be readily isolated from infected fruits, leaves, and twigs 
which have been repeatedlji dipped in the solution. Every spot 
infected with citrus canker contains millions of canker bacteria, 
each capable of reproducing the disease under favorable condi- 
tions and it would be extremely difficult if not impossible to 
find any substance which would kill all of them without se- 
riously injuring or killing the infected plants. 

The disease has been thought by some to be carried in the 
sap of a tree and various salts including copper sulphate and 
iron sulphate have been applied to the roots with the hope that 
they would be taken up by the sap and cure the disease. None 
of these treatments has checked the disease and it is very un- 
likely that any substance can be found that will be taken up by 
the sap and carried to the infected parts and kill all of the 
canker organisms without killing or seriously injuring the 
treated plants. 

Attempts have been made to cure infected trees by cutting 
them back, by burning out infected portions, and by pruning 
back severely, often to the main trunk and a few large limbs, 
then treating with some disinfectant such as strong Bordeaux 
paste, solutions of bichloride in alcohol, and carbolinium. None 
of these treatments was successful as the disease reappeared 
on most of the treated trees soon after they put out new growth. 

Doryland* conducted some experiments on infected nursery 
stock in the Philippine Islands, using formaldehyde sprays and 
cutting back in some instances. Soil treatment was also in- 
cluded in the tests. Some success is claimed for the method in 
preventing spread of the disease but too short a time had 
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elapsed between the treatment of the trees and the writing of 
the report to be certain as to the final results. 

Exclusion 

Prior to the adoption of quarantine rules by the State Plant 
Board, under authority of the Florida Plant Act of 1915, the 
principal means of dissemination of citrus canker was by the 
shipment and movement of citrus nursery trees, either from in- 
fected nurseries or nurseries which had been exposed to in- 
fection. 

On January 1, 1915, the Federal Horticultural Board placed 
a quarantine on all importations of citrus trees and plants, pro- 
hibiting their importation to the mainland of the United States. 
The introduction of all citrus nursery stock into Florida has 
been prohibited by the State Plant Board, thus eliminating the 
chances of any furtiier introductions of the disease from outside 
sources. In case of infection centers within the State the rules 
of the Board prohibit the planting of citrus trees within one* 
half mile of a canker-infected property and prohibit the move- 
ment of any citrus tree located within one mile of the boun- 
daries of an infected property. Through the compliance with 
these rules by the citrus growers in the affected sections, dis- 
semination, even locally, by movement of citrus plants has ap- 
parently been stopped, for no case of such dissemination has 
yet come to light. 

Eradication 

It was early recognized that the most economical way to 
handle citrus canker would be to completely eradicate it. Ab 
long as the disease exists within the State it will be a continuous 
expense to the growers of citrus fruits and to the State as a 
whole as it threatens to greatly cripple if not to completely de- 
stroy the citrus industry if allowed to develop unchecked. Even 
if a remedy were found there would always be a certain amount 
of expense connected with its application which would greatly 
decrease the profits of the industry. The only practical way 
by which the disease can be controlled at the present time is to 
inspect all of the citrus trees as frequently as possible and 
completely destroy infected trees as soon as they are found. The 
infected trees are destroyed by burning them where they stand 
with an oil spray, using the same kind of an outfit which is 
used in applying a fungicide. The ground around the. tree is 
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also burned for a distance of three feet beyond the utmost 
spread of the branches. As an additional precaution to kill any 
canker organisms which may have been washed into the soil 
and survived the burning, the ground around the burned tree 
is saturated with a 2% solution of formaldehyde. 

All of the work of inspecting and destroying infected trees 
is carried on by inspectors attired in special suits and under the 
most rigid 'precautions which can be devised with reference to 
disinfection and other sanitary precautions. The disease has 
already been eradicated from over half of the properties in 
Florida in which it was found to occur and there seems to be 
no doubt that a proper continuation of these methods will result 
in final eradication of the scourge from all of the infected areas. 



THE PHEAPPLE BLACK WEEVIL 
Another Pest Likely to be Inteoduced Into Floeida 
WiLHON Newell 
The introduction of citrus canker into Florida has brought, 
home to thousands of citizens the importance of protecting our 
State against the insects and plant diseases which occur in 
foreign countries, and sometimes even in countries lying very 
close at hand. The spiny citrus white fly, a pest probably as 
destiructive to citrus plants as even citrus canker and attacking 
many non-citrus plants as well, occurs in the Bahamas, Cuba 
and Jamaica. The Morelos fruit worm and the pink boUworm 
of cotton occur in Mexico, the avocado weevil in Central Amer- 
ica and the Mediterranean fruit-fly in the Bermudas and in 
nearly all the tropica! and sub-tropical countries from which 
Florida citizens are likely to import trees and plants. Against 
all of these pests, and many others, the State Plant Board is 
maintaining as efficient and thorough a quarantine as its re- 
sources will permit. 

Now comes information regarding a destructive insect of 
pineapples which occurs in the Above Rocks District of Jamaica, 
where fully 75 per cent, of the pineapple crop was destroyed by 
it during the year which ended July 21, 1916. The pest is a 
black weevil which has been described* by Dr. Guy A. K. 
Marshall of the British Museum of Natural History as Metama- 
aitis ritchiei. Through the courtesy of Mr. Archibald Ritchie, 

*BuUetiii of BiitonioIOKlol Reaearch. ,^ . 
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Plate XXIII. — Pineapple destroyed by the grubs of the pineapple black 
... ™i_ , _, ,_ L__ .L _.... 'From photo bj 



Sin .. _ _ . 
•'rom photo by 
Archibald H. Ritchie, Government Entomologist of Jamaica.) f 
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(jovemment Entomologist of Jamaica, the writer has been fur- 
nished with an account of the damage done by this pest as 
well as with photographs showing pineapple plants and fruit 
injured by it. 

The weevil is large and black and the female deposits her 
eggs on or in the leaves and stems of the plant. The larvte, or 
grubs, hatching from these eggs tunnel through all parts of the 
plant both above and below ground. The grub is described as 
being legless (as are all weevil grubs), yellowish white and 
with a peculiar, prominent swelling or bump on the posterior 
third of the body. The attack upon the fruit is thus described 
by Mr. Ritchie* : 

"Upon the pineapple just developing, initial attack is indi- 
cated by exudation of pinkish jelly which coagulates in beads 
or groups of beads. 

"The opening of the burrows of the grub may be indicated 
by the voidance of pine frass of a yellow color. 

"The attack may be at any point of the fruit, from the 
collar of the crown down to the junction of the fruit and stalk. 

"The fruit before it is shot from the 'cabbage* may be at- 
tacked and hence never develop. This condition might be 
called 'dead-heart.' 

"The fruit may be attacked just after being shot and the 
decaying brown shell of the fruit is all that remains." 

With reference to the manner of attack on the plant itself, 
Mr. Ritchie's investigation shows that this may be: 

"By way of the fruit stalk, the channel leading from the 
decaying fruit, first attacked, down into the pine proper. 

"At the base of the leaf ; the younger grubs appear to bore 
through the base of one or two leaves as indicated by tiny holes, 
but for the voidance of frass the grub later makes a bigger 
opening to the exterior and these openings, when the leaves 
are stripped off, are very conspicuous. The accumulation of 
frass and jelly down among the leaves is a clear indication of 
attack. 

"The plant may be entered before the fruit is formed and a 
'dead-heart' condition results. 

"Once entered, the grub proceeds to tunnel out the entire 
plant and root system with the result that the plant is destroyed 
and dries out." 

The above description is sufficient to show the destructive- 
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ness of the pest. The manner in which the pineapples are tun- 
neled by the grubs is shown in Plate XXIII. 

No treatment for infested plants has been discovered and 
as a means of preventing the spread of the pest to new areas 
the custom has been adopted in the affected district of Jamaica 
of digging out the infested plants and slashing the fruits open 
with cutlasses so that the grubs within them can be destroyed 
by birds, ants, lizards, etc.! 

The grubs are readily transferred in pineapple slips. It 
is known that pineapple slips have been shipped from Jamaica 
to Cuba and from Cuba pineapple slips are shipped into Florida 
each season by the carload! 

It is even possible that this pest has already reached the 
pineapple plantations of Florida and all growers of pineapples 
are urged, for their own protection and that of the industry, 
to keep a close lookout for indications of the "Black Weevil" 
in their fields and promptly report any suspicious findings to 
the Plant Board. The discovery of a destructive pest of this 
kind would of course be the occasion for an immediate effort at 
its eradication. 

DEPARTMENT OF CITRUS CANKER ERADICATION 

The following reports on tiie canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. 
S. Department of Agriculture, have been compiled by Mr. Frank 
Stirling, General Inspector: 

December, 1916* 

Citrus grove trees inspected 1,362,610 

Citrus nursery trees inspected 5,756,226 

Inspectors employed 368 

New properties showing infection 4 

Total properties showing active infection 12 

Grove trees found infecUd 27 

Nursery trees found infected 

Counties in which active infections were found 3 

General Summary 

Florida counties in which canker has been found 22 

Grove trees found infected since Mav, 1914'* 13;336 

Nursery trees found infected since May, 1914 342,221 

Number properties infected to December 31, 1916 441 

Properties declared no longer " danger centers ". 291 

Properties still classed as " infected ", December 31, 1916 150 

'The Plant Commissioner's Annual Report, which wil) appear In the April 
tntecllonB up to December I. 1916. 

••The time at which eradlcntlon of citrus canker was commenced by the 
Florida Orowers' and Shippers' League. SiailBilcs nn in tbe number ol Innciad 
trees and properties prior to that Uroe are not available. 
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The following table shows the number of citrus grove trees 
found infected with canker during each month from the be- 
ginning of the eradication work to December 31, 1916 : 



1914 




1915 


1 


1916 








January 


306 




86 






February 


165 


February 


21 










March 








April 


408 


April 


49 


May 


108 

160 




1042 


338 


June 








July 


275 


July 


651 


July .. 


349 


August 


1313 ' 




1345 




219 


September 


767 


September 


618 


September 


124 


October 














773 




494 




131 


December 


36G 




256 




27 



DEPARTMENT OF PORT AND RAILWAY INSPECTION 

Report foe the Quarter Ending December 31, 1916* 

The following report on the inspection of shipments and 
importations, at all stations, has been compiled by Mr. K. E. 
Bragdon, Deputy Port and Railway Inspector: 
Ships and Vessels Inspected: 
From foreign ports.... 



Total 

ShipmentB Inspected: 

Arriving by water: 

Passed 67 

Treated and passed 25 

Returned to shipper 30 

Contraband destroyed 196 

Arriving by express or freight: 

Passed 364 

Treat«d and passed 84 

Returned to shipper 39 

Detained, subject to return by owner 21 

Contraband destroyed 63 

Total shipments inspected 
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Principal Pests and Diseases Intbecbpted 



Insect or Disease 


Occurring on 


From 


Number of Ship- 
ments Infested 


Whitefly 


Florida 


2 


Whitefly 


i^itrus 


Florida 


10 


Whitefly. 




iilorida 


2 


Whitefly 


Jessamine 


Plorida 


2 




Vivit 


Georgia 




Whitefly 


Hibiscus 


■lorida 




Whitefly 


^oleus 


Florida 




Lone scale 


Citrus 


Plorida 




Purple scale 




Plorida 




Florida red-scale 


Citrus 


Plorida 












Florida red-scale 


Camphor 


Florida 




Chaff scale 




Plorida 






Peach 


Seorgia 




San Jose scale 




3eor|ia 






Rose 


Gieorgia 






Apple 

Cherry. 














Georgia 












San Jose scale, 




Fndiana 




San Joae scale 


Peach 


Kentucky 




San Jose scale 


Peach 


New Jersey 




















Florida wax-scale 


Citrus 


Florida 








Florida 

Florida 

Virginia 

Florida 










Chrysompkalua sp 


Rose 


















Dicf^oapermum scale. 


Palm 


Pennsvlvania.. 








New York 




Oleander scale 


Citrus fruits,,. 


New York 




Aspidiotus Bntennicus-. 
Soft brown scale 








T^aure! 






Soft brown scale 


Hibiscus 


Plorida 
















Missouri 




Diaepia bp^ 

Birch scale 


Peach and plum 
Birch 


Missouri 

Maine. 


1 






















New York 




Papaya fruit-fly 


PBiiav. 


Florida 




















Peach tree borer 


Peach 


Tennessee. 




Peach tree borer 


Peach 


Georgia. 






Pecan 


Florida 






Peach 












Root-knot. 


FiE. 


Florida 














Pifr 


Georgia 






Rose 

Grape 






Root-knot 


New^oric 





The Sweet Potato Root-Borer in Florida 



Insect or Disease 


Occurring on 


Prom 


Number of Ship- 
ments Infested 


Root-knot... 










Peach 


Georgia. 






Peach.. 




















Plum 


Oklahoma 

Oklahoma 

West Virginia.. 




Eoot-knot 

Root-kiiot 


Peach 

Rose 


1 
1 


Root-knot 


Alanianda 

Alamanda 

Rose 


Georgia 

Florida 

Florida 


1 












Peach 

Pear ... 








Missouri 

Pennsylvania,-, 

Ohio. 

Oklahoma 












Rose. 

Peach 

Citrua 

Citrus 
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Whhertip 


Cuba 


2 



THE SWEET POTATO ROOT-BORER IN FLORIDA 

WiLMON Newell 

Prof. J. R. Watson, Entomologist of the University of Flor- 
ida Experiment Station, has issued a circular of warning re- 
garding the sweet potato root-weevil, which has recently been 
found to occur in one of the northern as well as in two southern 
counties of the State. In many of the sections in other Gulf 
States, where this pest occurs it has rendered the successful 
production of sweet potatoes impossible. The sweet potato is 
perhaps the most important source of food for the poorer people 
of Florida and destruction of this crop, even in a majority of 
years, would cause deprivation to those for whom the securing 
of a livelihood is always difficult. 

So serious does this mena«e to the potato crop appear that 
the Plant Board, at its meeting on January 8, 1917, authorized 
an immediate investigation by its Entomological Department to 
determine how widespread the pest has become in this State, 
how destructive it is likely to be under Florida conditions and 
the possibility of restricting its further spread by suitable quar- 
antine measures. 
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The Present Issue. Even though the first number of The 
Quarterly Bulletin was devoted entirely to citrus canker, and 
another article on the same subject appears in this issue, it is 
not our intention to let this subject monopolize our pages. 
However, to the citrus growers of the State the subject is a 
very important and serious matter and most of them doubtless 
feel that, for their own protection, they cannot know too much 
about the disease. It is hoped that the general discussion of 
the disease by Dr. Jehle in this issue, used in conjunction with 
the colored illustrations which were printed in the October 
issue, will give every grower a clear understanding of tiie 
nature of the disease, how it is spread and more particularly 
the measures which must be taken — by growers as well as of- 
ficials — for preventing its spread and for facilitating its final 
eradication. 

The Annual Report of the Plant Commissioner to the State 
Plant Board is now in press and, upon its completion, will be 
transmitted by the Board to His Excellency the Governor of 
Florida. In order that those vitally interested in the work of 
the Board in eradication and control of various pests and dis- 
eases may know what is being done along this line, the Board 
has directed that the Commissioner's Annual Report be pub- 
lished in the next (April) number of The Quarterly Bulletin. 

The report will contain, among other things, a summary of 
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the canker eradication work up to November 30, 1916, and of 
the Port and Railway Inspection work to September 30,' 1916. 
The summaries of the work in these two departments, published 
in this issue, complete the reports on these departments to De- 
cember 31, 1916. Future issues of The Quarterly Bulletin will 
contain reports for the respective quarters, or tiiree-months 
periods. 

The Unknown Canker Infection. Few people realize the 
extent of the citrus areas of Florida and the magnitude of 
inspecting all citrus trees and properties for citrus canker. 
Everything possible has been done in the way of tracing sus- 
pected shipments of nursery stock and most of the centers of 
infection have been found in this way. Likewise, everyUiing 
possible is being done to prevent spread of the disease from 
known centers of infection. The writer has estimated that it 
would require from three to five years for a force of 500 in- 
spectors to make even one inspection of the citrus properties 
in Florida. Until this is done the growers cannot feel sure that 
all centers of infection have been located and the disease 
brought under control. 

Against the undiscovered infection there can be but one 
safeguard : the application of such sanitary methods on the part 
of the individual growers that canker can not get into their 
properties, no matter from what source it may come, laborers, 
ladders, farming Implements, visitors, etc., are alt possible car- 
riers of the bacteria which cause citrus canker and if any un- 
discovered centers of infection do exist it is a certainty that 
people are daily passing from such centers to healthy properties. 

The suggestion, made by the Plant Board a couple of months 
ago, that all citrus properties should be handled in a sanitary 
way, has been accepted with enthusiasm in nearly all the im- 
portant sections. In many neighborhoods laborers are not em- 
ployed until their persons and clothing are disinfected, ladders 
and field boxes are disinfected between properties and packing 
houses have installed dipping vats in which all field boxes are 
disinfected before they leave the packing house. In addition to 
such measures being a safeguard against the undiscovered cen- 
ter of canker infection, they tend to prevent the spread of many 
other diseases, such as scaly bark. A circular fully describing 
these measures has been prepared and will be sent free on 
application to the Plant Commissioner. 

Dignz.dnyCOOgle 
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REPORT OF THE STATE PLANT BOARD FOR THE FISCAL YEAR 

ENDING APRIL 30. 1916 

AND SUPPLEMENTAL REPORTS 

LETTER OF TRANSMITTAL 

January 2nd, 1917. 
To His Excellency, 
Sidney J. Catts, 

Governor of Florida. 

Sir: Herewith is submitted the report of the State Plant 
Board for the year ending April 30th, 1916, and supplemental 
report to August 31st, 1916. We request that you submit same 
to the Legislature. 

Respectfully, 

State Plant Boaed, 
By P. K. YoNGE, 

Chaii'man. 



REPORT OF STATE PLANT BOARD 

The report of the Plant Commissioner, Wilmon Newell, which 
is hereto attached and to which we invite your careful atten- 
tion, covers so completely the work of the Plant Board that we 
deem it unnecessary to refer to any part of it specificaUy, 
except as to the matter of appropriations. 

General Work 

We have given very careful consideration to this subject and 
we are of the opinion that the amount estimated by the Com- 
missioner as necessary for the general work of the Board is not 
sufficient. The scope of the work contemplated by Oie Plant 
Act is very broad and the necessity for developing the work, 
especially the Department of Nurserj'' Inspection and the- De- 
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partment of Fort and Railway Inspection, is urgent. We think 
that $85,000.00 per annum will be necessary for this worli. 
The additional amount over that suggested by the Plant Com- 
missioner is for salaries and traveling expenses of the heads of 
departments and for printing. As there is a continuing appro- 
priation of $35,000.00 for this work, we recommend that an 
additional appropriation of $50,000.00 per annum for the next 
biennium be made. 

CiTKUS Canker Eradication 
Citrus Canker is one of the most destructive plant diseases 
known and is far the most serious menace to the Citrus Indus- 
try of Florida that we have encountered. The disease destroys 
the tree it attacks and is easily carried from the infected tree 
to other trees. It is very difficult to eradicate for the following 
reasons: 

(1) The difficulty of detecting it in its early stages. 

(2) A person, bird, insect or any other thing coming in 
contact with the infection may disseminate it. 

(3) It may lay dormant months, sometimes about two years, 
before being discovered. 

For these reasons a strict and long quarantine and frequent 
inspections are necessary. Notwithstanding the seriousness of 
the disease and the difficulty of its eradication much has been 
accomplished towards this end and we believe it can be com- 
pletely eradicated. In the light of our experience in this work 
and from present indications we think it will take from two to 
three years to eradicate it. In arriving at a conclusion as to 
the probable cost we must carefully consider present conditions 
and also the danger of further outbreaks of the disease. The 
Plant Commissioner bases his opinion of what will be required 
for the next two years on our experience and the cost for the 
five months ending September 30th, 1916, and this method 
appears to us to be a reasonable one. The amount expended 
during this period was $179,671.51 and on this basis $431,211.50 
per annum would be necessary. No doubt you will give the 
subject most careful consideration and we hope you will find it 
expedient to make the necessary appropriation to continue the 
work of eradication to a successful conclusion. 

State Plant Board, 

By P. K. YoNGE, 
Chairman. 

Dignzsd ....Cookie 
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REPORT OF THE PLANT COMMISSIONER 
Hon. P. K. Yonge, Chairman, 

State Plant Board of Florida. 

Sir: I have the honor to submit herewith my report on the 
work of the State Plant Board for the fiscal year ending April 
30, 1916, and supplemental reports. 

Respectfully, 

WiLMON Newell, 
Plant Commisaioner. 

ORGANIZATION OF THE BOARD 

The State Plant Board was created by an Act of the Legisla- 
ture approved April 30, 1915, this Act being Chapter 6885 of 
the Laws of Florida, and known by the short title of " The 
Florida Plant Act of 1915 ". The Act provided that the State 
Plant Board should consist of five members, being the same 
persons who constitute the Board of Control. 

The first meeting of the Board was held at Jacksonville on 
May 4, 1915, and Mr. P. K. Yonge elected Chairman of the 
Board. At this meeting it was decided that the place of the 
chief executive officer should be filled temporarily by a special 
committee, known as the "Advisory Committee ", consisting of 
Mr. P. H. Rolfs, Director of the Florida Experiment Station; 
Mr. L. S. Tenny, Secretary-Manager of the Florida Growers' 
and Shippers' League, and Mr. W. J. Kreme, of Homestead, 
Florida. The Advisory Committee was authorized to execute 
all orders of the Board and to carry out its rules and regula- 
tions. As an emergency existed at this time, due to the occur- 
rence of citrus canker in certain parts of the State, rules were 
adopted by the Board, under the provisions of the Plant Act, 
looking to the eradication of the disease and to prevention of its 
further spread. 

At the following meeting of the Board, held May 10, 1915, it 
was decided that the chief executive officer of the Board should 
be known as the " Plant Commissioner " and that the work of 
the Board should be divided into four departments, namely, the 
Departments of Citrus Canker Eradication, Nursery Inspection, 
Plant Pathology and Entomology. A fifth department, that of 
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Port and Railway Inspection, was subsequently provided for. 
This division of the work has been found thoroughly practical 
and under this plan has gone steadily forward. The work of 
the respective departments is mentioned on subsequent pages. 

ADVISORY COMMITTEE 

From May 4, 1915, until August 14, 1916, when they re- 
signed, the members of the Advisory Committee, serving with- 
out remuneration, gave unstintingly of their time and efforts 
in forwarding the work of the Board. Mr. Krome assumed full 
charge of the canker eradication work in Dade County, Mr. 
Tenny supervised the eradication work in the remainder of the 
State and Mr. Rolfs supervised the work of nursery inspection. 

A Plant Commissioner was elected by the Board at its meet- 
ing on July 12 and commenced his duties on August 24, 1915. 
Owing to the magnitude of the work confronting the Board the 
members of the Committee continued to serve, acting in an 
advisory capacity to both the Board and the Plant Commis- 
sioner. The thanks of the entire State are due tiiese gentlemen 
for their services, so efficiently rendered, at a time when the 
State's principal fruit industry was threatened by citrus canker, 
the most destructive plant disease ever known in the history of 
horticulture. 

RULES AND REGULATIONS 

In accordance with the provisions of the Plant Act the Board 
has from time to time adopted and published rules and regula- 
tions for preventing the introduction of dangerous insect pests 
and plant diseases into the State, for preventing the further dis- 
semination of such as already occurred within the State and 
for eradicating certain plant diseases of extremely' dangerous 
nature. These rules were published, as adopted, in the Circulars 
of the Board. 

April 30, 1915, to April 30, 1916 

Circulars Nos. 1 to 9, inclusive, were published between May 
1, 1915, and February, 1916. Circular No. 10, issued March 
23, 1916, contained all rules adopted by the Board up to that 
time, and Circular No. 11 contained additional regulations of 
the Board adopted at its April meeting. 

Dignz.dnyCOOgle 
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May 1, 1916, to October 31, 1916 

During this period Circulars 12 to 16, inclusive, containing 
rules and regulations adopted at the May, June, July, August, 
September and October meetings of the Board, were issued. In 
addition. Circular No. 17, issued October 31st, contained an 
Order issued by the Third Assistant Postmaster General on 
October 24, 1916, providing for the inspection, by the Plant 
Board, of mail shipments of plants and plant products arriving 
at Florida post offices. 

Circulars 10 to 17, inclusive, contain all rules, regulations 
and public notices of the Board in effect October 31, 1916. 

OFFICES AND LABORATORIES 

The Plant Act provides that the offices of the Plant Board 
shall be located at the University of Florida at Gainesville. 
Through the courtesy of the University officials, rooms were 
assigned to the Plant Board on the second floor of Language 
Hall and these were occupied in September of 1915. At the 
present time four rooms are occupied by the Plant Commis- 
sioner, his assistants, stenographers and clerks, one room by 
the Nursery Inspection Department and one by the Department 
of Entomology. In addition to these, storerooms and an en- 
tomological laboratory have been established in the attic of 
Language Hall and a special room for the inspection of plant 
shipments, with facilities for fumigation, disinfection, etc., has 
been equipped in the basement of the same building. 

Even these facilities are very inadequate for handling the 
executive work incident to the Board's working staff of upwards 
of four hundred employees, correspondence with nurserymen, 
fruit growers and farmers of the State and the laboratory in- 
vestigation which is a necessary part of the eradication and 
control work being conducted in connection with many pests 
and diseases in various parts of the State. 

Tropical Labobatoey 

The necessity for scientific studies of citrus canker as a 
means of perfecting methods for facilitating its eradication, and 
for the further purpose of finding, if possible, a remedy for the 
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disease, was recognized by the Board immediately upon its 
organization. « 

The establishment of a special laboratory for these investiga- 
tions was made possible by the generosity and public spirit of 
the South Dade County Fruit Growers' and Truckers' Associa- 
tion. The Association erected at Redland, Dade County, a 
capacious building to be used jointly as an auditorium and 
laboratory. Practically one-half of this building was turned 
over to the Plant Board for laboratory work, the only expense 
to the Board being the equipment of the laboratory with the 
necessary apparatus. Dr. R. A. Jehle was elected Assistant 
Plant Pathologist to the Board on July 12, 1915, and, pending 
completion and equipment of the laboratory, he devoted his time 
to field investigations of citrus canker. The laboratory was 
formally opened November 27, 1915. Investigations have been 
steadily pursued since that time under Dr. Jehle's supervision. 
Some valuable results have thus far been obtained, to which 
reference is made on a subsequent page under the heading of 
" Department of Plant Pathology ". 

ERADICATION OF CITRUS CANKER 

The first case of citrus canker found in Florida was discov- 
ered in Jefferson County on September 30, 1912, by the In- 
spector of Nursery Stock, Dr. E. W. Berger. At that time the 
disease was new and totally unknown. Specimens collected by 
Dr. Berger at Monticello on September 30, 1912, were subse- 
quently found to be identical with the disease which later came 
to be known as " citrus canker ". In July of 1913, the same 
disease was found in a nursery in Dade County and though 
every effort was made by the Inspector of Nursery Stock, under 
existing laws and with the limited resources at his command, to 
prevent its spread, the disease appeared in some of the citrus 
groves in that County in the spring of 1914. 

The sudden appearance of a new and destructive disease was 
unprecedented. Dr. Berger's keen realization of the possibili- 
ties this disease possessed for creating havoc to the citrus in- 
dustry and his activity in calling attention of the growers to it 
was largely responsible for the prompt measures taken to sup- 
press it. Had as much as two more years passed without 
adequate legislation and appropriations for fighting the dis- 
ease, citrus canker would without doubt have secured such a 
wide distribution in the State as to have made the cost of ei 
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dicatdon run into the millions of dollars, if indeed it would not 
have been rendered impossilife. 

In May of 1914 the Florida Growers' and Shippers' Leagrue, 
realizing the gravity of the situation, contributed funds for a 
preliminary investigation of the trouble and Mr. L. S. Tenny, 
Secretary-Manager of the League, assumed personal charge of 
the work. Mr. Frank Stirling was employed at the expense of 
the League to make a survey under direction of the Inspector of 
Nursery Stock to determine the extent to which the disease 
had spread. By June of 1914 the growers of Dade County 
realized that a disease of extremely virulent nature had ap- 
peared in many of their, groves. Additional funds were appro- 
propriated by the Growers' and Shippers' League and addi- 
tional inspectors were employed to wage warfare on the dis- 
ease. Attempts to control the disease by means of sprays and 
by cutting out infected leaves, twigs and branches and treating 
the remaining portions of the trees with disinfectants proved 
ineffective. In July, 1914, the growers abandoned hope of 
curing infected trees and adopted a campaign of eradication 
consisting of the destruction of the infected trees by fire. 

Additional contributions were made by the growers of Dade 
County, these aggregating in the neighborhood of $30,000 up 
to the time of passage of the Plant Act in April, 1915. The 
Florida Growers' and Shippers' League expended $17,770.58; 
citrus growers in other sections of the State, transportation 
companies, marketing agencies, etc., contributed approximately 
$30,000 more, and His Excellency, Governor Park Trammell, 
contributed $1000 out of his contingent fund. 

During the summer of 1914, the same disease, though its 
identity was unknown, was found to be destroying citrus plant- 
ings on Santa Rosa Peninsula in Walton County. Here too, the 
growers tried various remedial measures to no avail and, with- 
out any knowledge of what was transpiring at the same time 
in Dade County, employed Mr. Harold Mowry as inspector for 
their Association and adopted the plan of destroying by fire 
all infected trees discovered. 

By the end of 1914 the disease had also been found in Brow- 
ard, Brevard, Escambia, Lee, Palm Beach, Pasco and Pinellas 
Counties, apparently in restricted areas. 

The United States Department of Agriculture was constantly 
in touch with the situation in Florida and other Gulf States, 
and as a result of information furnished to Congress by the . 
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Honorable Secretary of Agriculture that body made an appro- 
priation of $35,000, available February 1, 1915, for the purpose 
of investigating the possibility of eradicating the disease. Of 
this sum, $24,254.53 was expended by the Bureau of Plant 
Industry in Florida and the remainder in the other Gulf States. 
The seriousness of this menace to the citrus industry of 
Florida was generally recognized throughout the State when 
the Legislature convened in the spring of 1915 and the neces- 
sity of adequate legislation for dealing with the existing emerg- 
ency, as well as the self-evident need for protection of the agri- 
cultural and horticultural industries of the S^tate against the 
introduction of additional destructive pests and diseases, was 
largely responsible for the passage of the Florida Plant Act. 
This Act was approved April 30, 1915, and in addition to creat- 
ing a State Plant Board and providing the legal facilities for 
dealing with such situations, made available a continuing appro- 
priation of $35,000 per annum for the work of the State Plant 
Board and a special fund of $125,000 for the eradication of 
citrus canker. 

April 30, 1915, to April 30, 1916 

Within four days after the approval of the Plant Act the 
Plant Board organized and assumed charge of the canker eradi- 
cation work throughout the State, as well as of the nursery 
inspection work. 

The Bureau of Plant Industry, United States Department of 
Agriculture, co-operated in the canker eradication work until 
June 30, 1915, at which time the Congressional appropriation 
of $35,000 became exhausted, the official expense of the work 
being borne jointly by the Bureau and the State Plant Board 
from May 1, 1915, to June 30, 1915. 

The Florida Growers* and Shippers' League continued to take 
an active part in the eradication work during 1915 and, subse- 
quent to the passage of the Plant Act, expended $7,249.04 in 
this work. 

From July 1, 1915, until February 29, 1916, the State Plant 
Board conducted the eradication work without assistance from 
the Federal Government, defraying the expense thereof out of 
the appropriations made by the Legislature in connection viith 
the passage of the Plant Act. 

At a mass meeting of citrus growers held at Gainesville, 
Florida, October 6, 1915, a committee, consisting of Messrs. 
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D. C. Gillett (Chairman), L. B. Skinner, J. H. Ross, L. D. Jones, 
and Geo. S. McClure, was appointed and instructed to place 
before Congress the need of Federal aid in dealing with this 
disease. Similar committees, appointed from Texas, Louisiana, 
Mississippi and Alabama, in which States the disease was now 
known to occur, co-operated with the Committee from Florida 
in placing before Congress the seriousness of the situation. 

Although the disease had not appeared in California or Ariz- 
ona, the citrus growers and membei^ of Congress realized the 
importance of eradicating it and co-operated with the commit- 
tees from the Gulf States in presenting the matter to Congress. 
As a result of these representations and through the endorse- 
ment of the Honorable Secretary of Agriculture, David F. 
" Houston, an appropriation of $300,000 for canker eradication 
in the United States was included in the Urgent Deficiency Bill 
approved February 28, 1916. Immediately upon this fund being 
made available the Bureau of Plant Industry resumed active 
co-operation with officials of the States in which canker oc- 
curred, Florida included. An additional sum of $250,000 was 
included by Congress in the Agricultural Bill, approved August 
11, 1916. 

Up to the end of February, 1916, there had been expended out 
of the Plant Act Special Fund $108,415.36. During March and 
April, 1916, the greater part of the expense of this work in 
Florida was defrayed by the Bureau of Plant Industry out of 
the Federal appropriation mentioned. During these two months 
$32,751.13 was expended in the eradication work. Of this sum, 
$576.69 was defrayed out of the Plant Act Special Fund and 
$32,174.44 out of the Federal appropriation. 

The following schedule shows the disbursements, by months, 
out of the Plant Act Special Fund during the fiscal year: 
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May, 1915 '$2,269.74 $ 464.02' 

June, 1915 ! 3,496.71 983.64 

July, 1915 , 11,437.69 1,299.73 810.73, 13,548.15 

August, 1915 12,563.32 | 1,188.26 535.10 14,286.68 

September, 1915 12,623.54 ' 1,911.26 902.61 16,437.41 

October, 1915 11,061.97 1 2,417.09 1,018.61 14,497.67 

November, 1915 10,506.15 1,837.36 939.74 13,283.26 

December, 1915 7,697.50 i 1,812.16 132.75 9,642.41 

January, 1916 7,698.18 1,685.35 346.76 9,730.29 

February, 1916 7,635.33 ' 1,588.77 229.02, 9,453.12 

March, 1916 30.00 i 135.13 215.33 380.46 



April, 1916 


144.15 i 


41.62 I 


10.46 


196.23 










$108,992.06 











May 1, 1916, to September 30, 1916 

During this period the cost of the canker eradication work in 
Florida was $179,671.51, of which sum $2,484.22 was defrayed 
out of the Plant Act Special Fund and $177,187.29 by the 
Bureau of Plant Industry out of the Federal appropriations. 

It appears that, up to September 30, 1916, a total of at least 
$432,462.44 was expended in the eradication of citrus canker in 
Florida, the sources of this amount having been as follows : 

Through the Inspector of Nursery Stock, prior to April 30, 1910, 

estimated* - | 1,350.29 

Contributions by growers and citizens of Dade County, 1914- 

1915, estimated - 30,000.00 

By Florida Growers' and Shippers' League, prior to April 30, 

1916 17,770.58 

By Florida Growers' and Shippers' League, subsequent to April 

30, 1915 7,249.04 

Contributions by citrus growers of Florida (exclusive of Dade 

County) , transportation companies, marketing agencies, etc., 

estimated 30,000.00 

Out of Governor's Contingent Fund, 1914-1915 1,000.00 

First Federal appropriation, February to June, 1915 24,264.53 

Plant Act Special Fund, April 30, 1916, to February 29, 1916- - 108,416.36 

Plant Act Special Fund, March 1, 1916, to April 30, 1916. 676.69 

Plant Act Special Fund, May 1, 1916, to September 30, 1916 2,484.22 

Federal appropriation, through Bureau of Plant Industry, March 

1, to April 30, 1916 32,174,44 



Total to September 30, 1916 $432,462.44 

•In connection with tlie general work of Inspecting: and quarantlnlnB 
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Training op Inspectoes 



The necessity for employing only trained inspectors in the 
campaign against citrus canker was self-evident from the time 
the disease was first discovered in Dade County. The inspec- 
tion methods were largely developed by the growers of Dade 
County during 1914 when they were carrying on the work at 
their own expense and the growers themselves were serving 
as volunteer inspectors. 

The readiness with which the disease was transmitted from 
one citrus tree to another resulted in a practice of disinfecting 
the hands by all parties who examined the infected trees. This 
was followed shortly by disinfection of the workmen's clothing 
by spraying it with a disinfecting solution. Following this it 
was decided that still greater safety would be secured by wear- 
ing a union overall suit and removing this entire suit and dis- 
infecting it whenever the grower left a canker-infected prop- 
erty. The use of the overall suit shortly led to the development 
of a one-piece inspection suit made of white cloth to cover the 
entire clothing of the inspector. This suit, worn with leggings, 
shoes and a special hat, all of which, together with the hands, 
arms and faces of the inspectors, are disinfected when they 
leave properties under inspection, has become the standard in- 
spection outfit worn by all inspectors. 

The men engaged in the eradication work in Dade County 
in 1914 obtained a knowledge of citrus canker and the methods 
of detecting it by actual experience, and these men became the 
nucleus of the inspection force employed by the Growers' and 
Shippers' League in 1914. 

With the creation of the Plant Board, April 30, 1915, the in- 
spection force which had been previously employed by the 
Florida Growers' and Shippers' League was taken over in its 
entirety. During the summer of 1915 additional inspectors 
were acquired and were, in all cases, trained by serving appren- 
ticeships in the canker-infected properties under the tutorage of 
men who had previously been thoroughly trained. These ap- 
prenticeships were, in all cases, served by the prospective in- 
spector at his own expense and the completion of a satisfactory 
apprenticeship was a necessary prerequisite to his appointment 
as an inspector. With the extension of the canker eradication 
work into new territory and the imperative need of additional 
inspectors in the spring of 1916, it was seen that there were not 
sufficient facilities for training by the apprenticeship method]^ 
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the large number of inspectors that would be required. Ac- 
cordingly, a so-called " citrus canker school " was established 
at Gainesville. Applicants whose previous training, experience, 
and moral character indicated that they possessed the qualifi- 
cations necessary to the making of competent inspectors were 
admitted to the two-weeks classes of instruction at their own 
expense. 

The first of these classes commenced on March 3rd and was- 
concluded on March 14th, 1916, twelve inspectors being trained. 
A second class held from March 16th to April Ist, 1916, trained 
13 inspectors. The third class, April 3rd to 15th, trained 12; 
the fourth class, May 1st to 13th, trained 36 inspectors; and 
the fifth class, June 6th to 17th, trained 65 inspectors, making 
a total of 138 inspectors specially trained in these classes. 

The course of training given these men consisted of lectures- 
covering all phases of citrus canker eradication work ; the- 
methods of disinfecting employed under various conditions and 
circumstances; the Florida Plant Act of 1915 and the rules and 
regulations of the Plant Board relative to the work of inspectors- 
and quarantines ; methods of diflferentiating citrus canker from 
other diseases of citrus plants; the relation between the Fed- 
eral Department of Agriculture and the State organization in 
conducting the canker eradication work and numerous other 
subjects vitally connected with the work of canker eradication. 
The lectures were supplemented by actual field practice in the 
inspection of citrus properties in the vicinity of Gainesville. 
Each prospective inspector was required to pass an eyesight 
test, as well as an examination at the end of his training course. 

It was only by means of these classes of instruction that it 
was possible to secure as many trained inspectors as were im- 
peratively needed for the canker eradication work. 

It is a pleasure to report that the men trained in these classes 
have shown themselves as proficient as those who were trained 
as apprentices in the field. While there is perhaps little choice 
between the two methods of training, the greatest efficiency 
would be attained if all inspectors were enabled to take the- 
course of training in addition to a field apprenticeship. 

Field Organization 

In sections where a considerable number of inspectors are 
employed the inspectors work in squads of four in charge of an 
experienced foreman. The foreman is directly responsible to- 
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"the District Inspector, who may have charge of from five to 
fifteen squads. The territory assigned to each District In- 
spector is dependent upon conditions and the extent of infected 
properties with which he has to deal. In some cases a district 
consists of less than a county and in other cases it consists of 
from two to three counties. The District Inspectors are directly 
resfwnsible to the Plant Commissioner. Only the most expe- 
rienced and tried men are assigned to detached duty. 

In addition to the inspection force a limited number of em- 
ployees are designated as Grove Supervisors. The principal 
-duty of the Grove Supervisor is to secure the co-operation of 
the owners of canker-infected properties in so conducting the 
vrork in their properties that danger of spreading the disease 
will be reduced to a minimum. In all cases, the men selected 
for the position of Grove Supervisor are experienced citrus 
growers who have received adequate training on the canker 
inspection forces. 

Locating the Centers of Infection 

The Introduction of citrus canker into Florida, as well as its 
dissemination from one locality to another within the State, had 
been through the medium of nursery stock shipments from in- 
fected nurseries. 

One of the first problems confronting the Plant Board was 
to find out what nurseries were, or had been, infected, to what 
points these nurseries had shipped citrus trees and whether 
these trees had developed the infection after reaching the grow- 
ers who received and planted them. It had been determined 
by the former Inspector of Nursery Stock, Dr. E. W. Berger, 
that four citrus nurseries within the State were infected and 
that these nurseries had made shipments prior to the discovery 
of canker in them. It was also found that an infected nursery 
in another State had made citrus shipments into Florida. From 
the nurseries themselves, from transportation companies and 
from all possible sources, lists were obtained of these ship- 
ments. It was found that a total of 3,131 shipments of " dan- 
gerous " citrus nursery stock, comprising a total of 338,512 
trees, had been distributed in Florida by these nurseries. These 
shipments had gone to 427 towns or villages in 51 counties of 
the State. When one considers that many shipments were to 
dealers or agents who re-distributed the trees in small lots, that 
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neig:hbors and that winter visitors to the State frequently or- 
dered trees and presented them to relatives or friends> the mag- 
nitude of the task involved in finding and inspecting these 
338,512 trees can be appreciated. The task did not stop with 
finding the trees and giving them one inspection, for, having 
been exposed to the danger of infection, they were likely to be 
carrying the disease in dormant form and might not develop it 
in visible form until many months afterwards. It was there- 
fore considered necessary to make repeated inspections of these 
trees for from one to three years after they were planted before 
being assured of their safety. Several months of work and 
heavy expense were involved in finding these trees and all of 
them have not yet been found. However, the first inspection of 
those which could be located brought to light 62 centers of 
infection distributed through 21 counties. Fifty-six, or 90 per 
cent, of these infections were found on shipments made by one 
nursery firm. 

In this connection it should be remembered that all of these 
shipments were made prior to the passage of the Plant Act. 
No case of distribution of canker on shipments of citrus trees 
made since the passage of the Plant Act has yet come to light. 
In other words, the quarantines imposed by the Plant -Board in 
conjunction with infected properties seem to have effectually 
closed this avenue of dissemination. 

When the dangerous nature of these " exposed " trees was 
fully realized through the finding of canker on an average of 
one tree out of every one hundred and eight of them, it became 
self-evident that the interests of both grower and State would 
best be served by their destruction, without waiting for the 
disease to manifest itself. However, the Plant Act authorized 
the forcible destruction of only such trees as actually showed 
infection. No matter how complete the evidence that a tree had 
been infected and would presently develop the disease it could 
not legally be destroyed until it showed the canker lesions or 
until its owner gave consent for its destruction. 
. An active campaign of education was accordingly launched 
by means of which the owners of these trees were apprised of 
their dangerous nature and their permission solicited for the 
destruction of them. In this work, growers' associations, boards 
of trade and individual growers of prominence gave their time 
and efforts freely. The cost which either the State or the Gov- 
ernment would incur by continuing the inspection of these trees 
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for from one to four years' time, before they could be consid- 
ered as safe, was an added argument for their destruction. 

Up to April 30, 1916, 146,753 of these dangerous trees (in- 
cluding the ones which showed infection) were destroyed with 
the owners' consent. Between May 1 and November 30, 1916, 
consent was secured for the destruction of 31,360 more, making ■ 
a total of 178,113, out of the total of 338,512, destroyed up to 
November 30, 1916. There are, accordingly, 160,399 of these 
trees, the location of which is known, which must still be con- 
sidered as dangerous and the periodical inspection of which 
must be continued for at least a year longer, unless the owners 
-will in the meantime consent to their destruction. 

Quarantines in and Abound Infected Pbopebties 

It was early recognized that some form of quarantine would 
be necessary to prevent the spread of canker from infected 
properties and as all primary infections had been found due to 
shipments and movements of citrus trees which had been ex< 
posd to infection, the plan of preventing the movement of nur- 
sery stock from areas in which the disease occurred naturally 
suggested itself. Prior to the passage of the Plant Act, the 
Inspector of Nursery Stock had withheld inspection certificates 
from all nurseries located in localities where the disease was 
known to occur, thus establishing what was virtually a local or 
" district " quarantine. 

At a conference of grove owners and members of the Board 
at Redland, Dade County, on June 18, 1915, a plan of quaran- 
tining was arrived at which gave promise of preventing dis- 
semination of tiie disease without the hardships attendant upon 
quarantines applying to specified counties or districts consid- 
erable areas of which were apparently free from the disease. 
At this time the Board adopted its Rule 5, which declared every 
property infected with citrus canker to be the center of an 
infected and dangerous zone, this zone extending a mile in 
every direction from the boundaries of the infected property 
and within which center and zone all citrus trees and plants 
were declared to be plants likely to carry and disseminate citrus 
canker. The planting or movement of citrus trees and citrus 
budwood within such zone was prohibited. Upon the adoption 
of this rule local quarantines which had previously been im- 
posed were repealed. 

Rule 5 prevented the movement and distribution of nursery 
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stock which was located in dangerous proximity to canker in- 
fctions, prevented the distribution of canker from one point to 
another within the quarantined area on citrus trees and facili- 
tated eradication by prohibiting the planting of any additional 
host plants, namely, citrus trees, within the dangerous area. 
■ Rule 5 effectually eliminated what had been, up to that time, 
the greatest factor in distributing the disease, namely, the 
movement of citrus trees which were actually infected but on 
which, in the majority of instances, the disease had not devel- 
oped to the point of being visible. 

As the eradication work progressed it became evident that 
the quarantine in the area extending one mile in every direc- 
tion from an infected property could be modified when danger 
of further outbreaks within that area had apparently ceased. 
Ovring to the length of time which canker could remain dor- 
mant it was self-evident that the infected property would have 
to be kept under inspection and close observation for several 
months before the quarantine surrounding it could be lifted. 
The condition of the trees in the property as to vigor and 
growth and the manner in which the property had been handled 
by the owner were also found to be important factors bearing 
on the probability of further outbreaks of the disease. 

No quarantines of this character were raised by the Board 
until its meeting on October 11, 1915. At this meeting careful 
consideration was given by the Board to the records and history 
of infected properties which had shown no canker infections 
for periods varying from ten to sixteen months and in the 
case of properties wherein the Board felt assured no further 
cases of the disease would appear the quarantine was raised 
in so far as it affected the surrounding properties to a distance 
of one mile. As the ability of the canker bacteria to persist 
and multiply in the soil had by this time been established, the 
Board, when lifting these quarantines, specified that there should 
be no further planting of citrus in the infected properties until 
permission therefor had been granted by the Board.* In other 
words, the Board, when raising the quarantine surrounding an 
infected property, did not declare that the disease had been 
completely eradicated therefrom, but merely expressed the opin- 
ion that the property was no longer a " danger center " from 
which outbreaks of canker were likely to occur. 

•up to the time of printing this report such permiaalon has not been 
granted by the Board in any case. 



Google 



Annual Report, 1915 73 

DiSTKIBUTlON OF THE DISEASE IN FLORIDA 

April 30, J915, to April 30, 1916 

At the time the Plant Act was approved, April 30, 1915, 
citrus canker was known to occur in the counties of Brevard, 
Broward, Dade, Escambia, Jefferson, Lee, Palm Beach, Pasco, 
Pinellas and Walton. 

With the active- inauguration of the Plant Board work infec- 
tions previously existent were rapidly brought to light. During 
May of 1915, the disease was found in DeSoto and Santa Rosa 
Counties, during June in Baker County, during July in St. 
Lucie County, during August in Marion County, during Sep- 
tember in Hillsboro and Seminole Counties, during October in 
Bay County and during December in Duval County. During 
January canker was found in Suwannee County, but during the 
months of February, March and April, 1916, infections were 
not found in any additional counties. 

In some of the counties mentioned only one infected property 
was found, while in others the infected areas were more ex- 
tensive and of a very serious nature. All of these infected cen- 
ters were found as a result of systematically running down and 
inspecting citrus nursery stock shipments which had been made 
from canker-infected nurseries prior to the passage of the 
Plant Act. Approximately ninety per cent of Uie primary 
infections* were traced to shipments made by one nursery firm. 
While the number of counties in which the disease had been 
found was relatively large, an adequate idea as to the extent of 
the infections can be had only by considering the number of 
individual properties in which the infection was found. The 
number of properties, in the entire State, known to be infected 
on April 30, 1915, was 243. 

The number of additional infected properties discovered, as 
well as the number of infected properties declared by the 
Board to be- no longer " danger centers ", during the fiscal year, 
is shown below: 
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Month 


Number of propertiea 
found infected* 


Number 
infected properties 
declared no longer 
" danger centers " 




11 
17 

28 
33 

17 




June, 1916 

July, 1916 

August, 1915 

September, 1915 


89 






December, 1915 


5 






March, 1916. 

April, 1916 






139 


97 







Summary. April SO, 1916 
Properties infect«d April 30, 1915... 



Found infected between April 30, 1915, and April SO, 1916... 



PropertieB still classed as infected on April 30, 1916 286 

May 1, 1916, to November 80, 1916 
During the months of May, June, July, Augrust and September 
no infections were found in counties not previously infected. 
During October an infection of long standing was discovered 
in Lake County. This infection was traced to two shipments 
of citrus nursery stock from an Alabama nursery in the spring 
of 1913* which had, fortunately, been planted in adjoining 
properties. The number of properties found infected for the 
first time and the number declared no longer " danger centers " 
during this period are shown below : 

: ] m^^ 

infected properties 
declared no longer 
" danger centers " 



Month 



May, 1916 

June, 1916 

July, 1916 

August, 1916 

September, 1916,. 

October, 1916 

November, 1916, 

Totals 
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Grand Summary, November 30, 1916 

PropartiM infected to April 30, 1916 382 

Additional properties found infected between May 1, and Novem- 
ber 30, 1916 60 

Total properties infected to November 30, 1916 442 

Properties declared no longer danger centers to April 30, 1916 97 

Declared no longer danger centers between May 1, and Novem- 
ber 30, 1916 190 

Total 287 

Less properties showing subsequent infection 6* 

No longer danger centers, November SO, 1916 282 

Properties still classed as infected on November 30, 1916 160 

The following statement shows the total number of citrus 
trees, both infected and exposed to infection, which have been 
destroyed in the course of the canker eradication work up to 
the present time. Trees which had been exposed to the infec- 
tion, but which had not shown visible canker, were in all cases 
destroyed by the owners or with their permission. The number 
of nursery trees given includes seedlings and plants in seed beds. 





Infected Trees 
Destroyed 


" Exposed " Trees 
Destroyed 


Period 


Grove i Nursery 
Trees ' Trees 


Grove 

Trees 


Nursery 
Trees 


Prior to April 30, 1915 

Apr. 30, 1915, to Apr. 30, 1916 
May 1, 1916, to Nov. 30, 1916 


6,650 320,406 

6.597 ■ 21,364 
1,931 448 


16,327 
42,910 
33,399 


354,200 
2,185,634 

6)780 


Total 


13,178 342.218 


92:636 ' 2.546,614 



It is significant that the number of infected trees during the 
above periods steadily decreased. 

The progress made in eradication of the disease is also indi- 
cated by a comparison of the number of infected properties on 
April 30, 1915, and on April 30 and November 30, 1916. On 
April 30, 1915, when the Plant Board came into existence, 243 
infected properties were known, and many other infections were 
in existence but were as yet undiscovered. Despite the discovery 
of 139 additional infected properties during the following 
twelve months the number " infected " at the end of the fiscal 

> longer danger centers. In which 

"' " mstancefl Indicated Infecllon 

* ■■ loubtedly due 
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year, April 30, 1916, was but 286. From May 1 to November 
30, 1916, the number of properties declared to be no longer 
danger centers was nearly four times as great as the number of 
newly infected properties found during the same period and on 
the latter date the number of " infected " properties was but 
160. Stated in another way, eradication of the disease is be- 
lieved to be complete in 282, or 631/2 per cent of the total 442 
properties in which canker has been found up to the present 
time. 

The progress in eradication is also indicated by Figure 1, 
which shows the number of infected trees found in the State 
each month from May, 1914, to date. Several factors have 
operated to determine the number of infected trees found each 
month. For exatoiple, the periods of growth which the citrus 
trees usually undergo in midsummer and again in November 
are favorable to a rapid spread of the disease. A reduction in 
the number of insiiectors employed has always been followed by 
an increase in the number of infections. On the other hand, 
the number of infections found during the periods of dormancy 
are lower than during periods of growth and an increase in the 
inspection force has always been followed by a decrease in the 
number of infections, even in the midst of the growing periods. 

Figure 2 shows the number of canker-infected properties 
found in the State up to the end of any given month : likewise 
the number of infected properties declared no longer danger 
centers up to the corresponding date. 

The preceding data, though greatly condensed, is sufficiently 
convincing to justify the conclusion that the continuation of the 
present campaign against citrus canker in Florida must inevit- 
ably result in its eradication from the State. Final eradication 
is assured if sufficient funds are constantly available so that the 
work may continue without interruption, under efficient man- 
agement and with such energy and speed as to prevent any 
material spread of the disease while, at the same time, the 
remaining infections are being stamped out. 

Legal Actions 
On account of the active co-operation of the citrus growers 
and because of the practically universal support which the 
Plant Board has received in its efforts to enforce the quarantine 
measures necessary to the eradication of the disease, there has 
been but little occasion for resort to the courts. 
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April 30, 1915, to April 30, 1916 
Civil 

During this period four owners of canker-infected properties 
sought by injunction to restrain the agents of the Plant Board 
from destroying canker-infected trees in accordance with the 
provisions of the Plant Act The Circuit Court issued a pre- 
liminary injunction in each of these cases. Upon hearing, these 
injunctions were dissolved. 

in another case the owner of a citrus grove requested an in- 
junction retraining the inspectors of the Board from inspect- 
ing his property for citrus canker, alleging that the Florida 
Plant Act of 1915, authorizing such inspection, was unconsti- 
tutional. The Circuit Court of Dade County held the Plant 
Act to be constitutional and sustained a demurrer to such bill, 
and upon an appeal, the Supreme Court affirmed the decision 
of the Court below. 

The State Plant Board sought by injunction to restrain the 
owner of a ^canker-infected property from interfering with 
agents of the Board in destroying canker-infected trees as pro- 
vided for by the Plant Act. A preliminary injunction was 
issued, the terms of the injunction were alleged by the Board 
to have been violated and the defendant cited for contempt. 

Criminai 

Warrants were issued charging two owners of canker-infected 
properties with refusing to destroy, or to permit destruction of, 
canker-infected trees. At the end of tiie iiscal year one of these 
cases was still pending. In the other case the defendant died 
before being tried. 

A warrant was issued charging the owner of a canker-in- 
fected property with picking, packing and shipping citrus fruit 
from said infected property in violation of tiie Plant Board 
rules prescribing the sanitary precautions for handling of such 
fruit. Prehminary hearing was indefinitely postponed upon 
payment of costs by defendant' and assurances being given of 
future co-operation with the Plant Board. 

A warrant was issued charging a nurseryman with removing 
plants from a canker-infected property. Case pending at the 
close of the fiscal year. 

An owner of a canker-infected property planted citrus trees 
therein in violation of Rule 5 of the Board. Upon info^rnation 
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being filed against this party he plead guilty and was fined 
$25.00 and costs. 

Warrants were issued charging two owners of citrus prop- 
erties with assault, arising out of the inspection of citrus prop- 
erties by agents of the Plant Board. One of these was nol- 
prossed upon assurances of future co-operation with the Board ; 
the other was pending at the close of the fiscal year. 

May 1, 1916, to November 30, 1916 
Civil 

During this period but one case was brought against the 
Board. Certain nurserymen whose citrus nurseries were located 
within one mile of property which the Plant Board had by 
resolution declared to be canker-infected property and hence 
under quarantine by the provision of Rule 5 of the Plant Board, 
petitioned the lower court for a decree requiring the Board to 
abolish its Rule 5 and to require said Board to permit the sale 
and distribution of citrus nursery stock which, under its rules, 
was declared to be exposed to danger of infection. To this the 
attorneys for the Plant Board filed a demurrer. The lower 
court overruled this demurrer, but the Supreme Court of the 
State reversed the decision, sustaining this demurrer. In its 
decision the Supreme Court held that the bill of complaint failed 
to show that the State Plant Board in making and enforcing 
Rule 5 had exceeded its authority, and that therefore a court 
of equity would not be warranted in requiring the Board to 
abolish or modify its rule.* 

Criminal 

Warrants have been issued charging four parties with plant- 
ing citrus trees in areas within which such planting was pro- 
hibited by rules of the Plant Board because of danger of infec- 
tion by citrus canker. These cases are pending at the time of 
tiifs report. 

Warrants have been issued charging two parties with having 
moved nursery stock without a certificate of inspection attached, 
as required by the Plant Act. These cases are also pending. 

Co-operation 
The Plant Board has received the unstinted co-operation and 
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support of the Florida Growers' and Shippers' League, the 
Florida Citrus Exchange, marketing agencies and local growers' 
associations. 

The University of Florida Experiment Station, through its 
Director, Prof. P. H. Rolfs, and several members of its staff, 
has rendered valuable aid. The assistance of Prof. H. E. Stev- 
ens, Plant Pathologist of the Station, in furnishing to the Board 
and its agents the results of his exhaustive investigations of 
citrus canker is particularly worthy of mention. 

Members of the Faculty of the University of Florida cheer- 
fully contributed their services in the training of inspectors for 
the canker eradication work. Through the courtesy of Presi- 
dent A. A. Murphree, the Plant Commissioner and his assist- 
ants have also been supplied with office and laboratory room 
and their work facilitated in many ways. 

During those periods in which the canker eradication work 
has been conducted in Intimate co-operation with the Bureau of 
Plant Industry, United States Department of Agriculture, the 
most harmonious relations have existed between the Plant 
Board staff and the officials of the Bureau. The latter have 
been untiring in their efforts to facilitate in every way possible 
a successful campaign against the disease in Florida. Special 
mention should be made of the interest displayed in this work 
by the Honorable Secretary of Agriculture, David F. Houston, 
and the active part taken by Dr. K. F. Ketlerman, Assistant 
Chief of the Bureau of Plant Industry. 

Much of the success which may have been attained thus far 
is in large measure due to the generous support and assistance 
received from all quarters. 



DEPARTMENT OF NURSERY INSPECTION 

The nursery is a necessary feature in the horticultural indus- 
tries, for it is the place in which trees are produced and grown 
for planting in the groves and orchards. The nursery could 
not be dispensed with in the development of any fruit industry 
of commercial importance. However, the nursery, besides be- 
ing the distributing center for trees and plants, is also the dis- 
tributing center of all diseases and insect pests to which the 
grove or orchard trees are subject. Healthy orchards can be 
insured only by the use of healthy nursery stock, and the latter 
cannot be insured save by a very efficient and painstaking in- 
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spection system which will not only detect dangerous diseases 
arid insects in the nursery, and prevent their distribution to 
planters, but which will go even further and protect the nur- 
series themselves against infestation from outside sources. 
Such a system has been developed by the Plant Board and is 
confidently believed to be at least the equal of any in the United 
States. 

Practically all of the pests which the pecan growers, peach 
growers, citrus growers and other horticulturists are now com- 
pelled to combat have been introduced into their plantings on 
nursery stock in past years when adequate nursery inspection 
was not provided by the State. As there are many destructive 
diseases and insects — such as citrus canker, scaly bark, cottony 
cushion-scale, Dictyospermum scale, California red scale, cam- 
phor thrips, pecan die-back, etc. — that are not yet generally 
distributed over the State and as the introduction of additional 
dangerous enemies can be prevented only by an adequate inspec- 
tion of both importations and nurseries, the importance of the 
nursery inspection work of the Board is self-evident 

The first official inspection of nursery stock in Florida was 
provided for by an Act of the Legislature approved May 23, 
1911, the execution of this Act being placed in the hands of 
the Board of Control. As but $3000.00 per annum was appro- 
priated for this work, which sura had to cover the salary, office 
expenses and traveling expenses of the one inspector and as 
'the nurseries of Florida during this period contained not less 
than twelve million trees, the inadequacy of the inspection ser- 
vice at that time is self-evident. The Inspector of Nursery 
Stock did the best he could with the facilities at his disposal, 
but it was a physical impossibility for one man, regardless of 
his efficiency or energy, to annually inspect more than a very 
small per cent of twelve million trees. 

This arrangement continued until the passage of the Florida 
Plant Act of 1915, immediately following which the nursery 
inspection work was taken over and entirely reorganized by 
the Plant Board. 

From April 30 to June 1, 1915, the former Inspector of Nur- 
sery Stock, Dr. E. W. Berger, assisted by Prof. P. H. Rolfs of 
the Advisory Committee, supervised the work of nursery in- 
spection. On May 11, 1915, the Board elected Mr. F. M. O'Byme 
as Nursery Inspector and he assumed the duties of this position 
June 1, 1915. 
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Among the many striking results of the nursery inspection 
work the following will serve as examples: 

On three occasions citrus canker has been discovered in nur- 
series by assistant inspectors and distribution of trees from 
these nurseries prevented. 

Scaly bark has been discovered in thirteen localities where it 
was not previously known to exist, the Board being thereby 
«nabled to take steps for preventing its further dissemination 
from these centers. 

Camphor thrips was discovered in seven nurseries and its 
<iistribution from these centers of infestation prevented. 

The Dictyospermum scale* was discovered in Florida, and 
nurseries so located as to be exposed to infestation by this new 
pest were placed under quarantine. 

Foot rot was discovered in three nurseries and these placed 
under quarantine. 

Inspection Woek 
April 30, 1915, to April 30, 1916 
During the fiscal year which ended April 30, 1916, 697 nur- 
series were inspected. The total number of nursery inspections 
made was 1,061. The acreage embraced in the 697 nurseries 
was as follows: 

Citrus 1.651 acres 

Pecan 471^4 acres 

Ornamental and general 321 acres 

Total 2,443"^ acres 

The amount of nursery stock (number of trees) in the 697 
nurseries inspected was as follows: 
<atru8— 

Budded grapefruit. l,822,dai 

Budded orange. 3,057,699 

Other budded varieties 1,853,963 

Unbudded seedlings 9,995,001 

Total citrus stock 16,729,644* 

Under quarantine April 80, 1916 (for vari- 
ous reasons) 754,016 

Uarketable citrus stock Apnl 30, 1916--.. 15,976,628 

.Pecan — 

Budded 1,784,825 

Seedlings 1,737,976 

Total pecan stock 3,522.300 

•Known to be. In certain European countries, particularly Spain, the moat 
ijeatructlve acale-lnsect aflectlns citrus trees. 
■Dade County not Included. 
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Pecan stock under quarantine April I 





102,680 
96,750 




Marketable pecan stock 

Peach- 
Budded 

Seedlings 


8^tl,800 




22,400 
25,560 




Under quarantine April 30, 1916 


12 


Marketable peach stock 

Plum- 
Budded 

Seedlings 


199^18 
47,950 


Under quarantine April 30, 191fl 


000 


Marketable plum stock 

General and Ornamental 

Under quarantine April 30, 1916 

Marketable 

Total plants in nurseries recorded April 30. 1916 
Total plants in nurseries under quarantine 

April 30, 1916 


47^60 
2,157,793 
3,162 

2.154.631 
22,657,117 

907,690 


Total marketable stock in nurseries recorded 
April 30, 1916 


21,749,427 



May 1, 1916, to August 31, 1916 
During this period 922 inspections of nurseries were made. 
A total of 333 nurseries, newly established or not previously 
known to the Department, were placed under inspection. The 
acreage in these 333 nurseries was as follows: 

...148% E 



Total 17614 acres 

The amount of nursery stock growing in these " new " nur- 
series was as shown below: 
Citrus — 

Budded grapefruit 125,657 

Budded oranges 253,071 

Other budded varieties 65,530 

Unbudded seedlings 1,409,182 

Dade County citrus nursery stock* 2,037,008 

Total 3,880,448 

Stock in new nurseries under quarantine 

September 1, 1916 2,196,225 



Marketable citrus stock in newly inspected 



1 under packai;e c 
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22,260 
19,250 

41,500 
000 




Total pecan stock 

Under quarantine September 1, 1916 


Marketable pecan stock in newly inspected 




General and ornamental 

Under quarantine September 1, 1916 


116,858 
16,409 


Marketable general and ornamental stock in 

Total plants in new nurseries 

Under quarantine September 1, 1916 


100,449 
4,038,806 
2,212,634 


Total marketable stock in new nurseries 
September 1, 1916 


1,826,172 



Quarantines Imposed 

The discovery of any especially injurious insect or disease in 
a nursery is the occasion for placing that nursery under quar- 
antine and preventing all movement of stock therefrom. The 
quarantine may be of short or long duration, according to the 
promptness with which the owner of the nursery eradicates the 
pest or disease in question or satisfactorily reduces the danger 
of infestation to his plants. In no case is the quarantine lifted 
until all the stock in the nursery is, in the light of all available 
information, made safe from infection. 

April 30, 1915, to April 30, 1916 

During the fiscal year quarantines were imposed on 104 
nurseries, the reasons therefore being stated below : 

Number of 

Quarantined on account of: nuraeries quarantined 

Canker in nursery 3 

Located in quarantine zone 16* 

Beine contact properties** 4 

San Jose scale 7 

CalifDmia red scale 4 

Camphor thrips 7 

Excessive whitefly and scale .... 63 

Excessive citrus scab infection 1 

Scaly bark 1 

Total 104 

•Three nurseries were partly wEtliln the quarantined area. They de- 
stroyed all slock within the quarantined zone, making possible the release of 
their remainlns stock. 

••A citrus propertj' which has been entered by people, teams. InipIemenlB. 
or other things which have previously been In a canker -Infected property^ 
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May 1, 1916, to August 31, 1916 
During this period, quarantines were imposed as follows r 

Quarantined on account of: 

Canker in nursery 

Located in quarantine zone.. 

Being contact properties 

San Jose scale 

California red scale 

Camphor thrips 

Excessive whltefly or scale... 

Excessive scab infection 

Scaly hark 

Foot rot , 



DictyoBpermum scale... 
Total 



Inspection Certificates Issued 

Upon the nursery passing a satisfactory inspection the owner- 
is supplied, upon request, with certificate tags permitting the 
sale and shipment of. stock from his nursery. The certificate- 
tags are serially numbered and the nurseryman is required to 
account for each tag furnished him by mailing to the Nursery 
Inspector a duplicate " invoice " listing the stock sold or shipped 
under that tag, together with the name and location of the- 
party receiving same. The Department therefore has what is 
presumably a complete record of all trees moved from one place 
to another in the State. In case a dangerous disease, as for 
example, citrus canker, is discovered in a nursery, the trees 
previously shipped from that nursery can be located and in- 
spected. 

Incidentally, these records afford the most accurate statistics . 
ever compiled regarding the nursery industry of any State. 

April 30, 1915, to April 30, 1916 
During this period certificate tags were issued to 424 Florida . 
nurseries, 47 individuals, 12 nursery-stock dealers and to 67 
nurseries located in other states. In other words, 550 firms 
and individuals were authorized to market nursery stock, pre-- 
viously inspected and passed, in Florida. 

The number of certificate tags issued is shown below; 
Regular tags.. 146,600 



...178.561 
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May 1, 1916, to August 31, 1916 

During this periodi certificates were issued to 87 Florida 
nurseries, 20 individuals, 1 nursery>stock dealer and 14 nur- 
series in other states; total, 122. The number of certificate 
ta^s issued was as follows: 

Regular tags „ 36,400 

Stock-dealers' tags 1,100 

Package tags , 791 

Scaly-bark tags - 6,465 

Florida permit tags - 2,007 

Total „ „ 45,753 

Number of Shipments 

The records of the Department afford the following interest- 
ing data on the amount of nursery stock moved within, into and 
out of Florida during the fiscal year which ended April 30, 1916 ; 

Number of shipments made by Florida nurseries 33,750 

Number of Bhipments made into Florida by nurseries in other States 5,400 

Nnmber of States into which Florida nurseries shipped 48 

Number of foreign countries into which Florida nursenes shipped.... 28 
Number of shipments made by Florida nurseries into foreign countries 230 
Number of States from which shipments were made into Florida 28 

Miscellaneous 

Experimental work is not contemplated by the Board except 
■where such work is necessary for the development or improve- 
ment of methods for the control or eradication of plant diseases 
or insect pests, the prosecution of experimental work, per se, 
being considered within the province of the University of 
Florida Experiment Station. 

The advantage of citrus growers being provided with trees 
practically free from citrus scab has made evident the desira- 
bility of nurserymen being required to produce trees essentially 
free from this disease. Before imposing tiiis requirement upon 
the nurserymen, however, it is necessary to demonstrate that a 
satisfactory control of the disease on nursery stock is both pos- 
sible and practicable. With this in view the Nursery Inspection 
Department established, during 1915, a citrus nursery of 3600 
seedlings and commenced experimental spraying with various 
fungicides. Severe drouth, immediately following the planting 
of the seedlings, resulted in the loss of many of them, necessi- 
tating replantings before the nursery could be made ready for 
experimental work. The experiments are now under way and 
give promise of yielding satisfactory results. 
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The Department has co-operated with the Department of 
Entomoldsy in securing and furnishing to growers colonies of 
the Australian lady-bird beetle for control of the cottony cush- 
ion-scale. During the fiscal year ending April 30, 1916, assist- 
ant nursery inspectors collected for this purpose 354 of the 
lady-bird beetles, and between April 30 and August 31, 1916, 
551, or a grand total of 905 ; a sufficient number to bring about 
prompt control of the cottony cushion-scale in at least 1,000 
acres of citrus groves. 

The work of the Department has been presented to the public 
through addresses before association meetings, the Citrus Semi- 
nar, articles in the press of the State and by correspondence. 
Not the least valuable of the services rendered by the Depart- 
ment has been direct advice to nurserymen as to the particular 
means by which they could prevent infection or infestation of 
their nursery stock, thus protecting their investments as well as 
those of their customers. 

Grand Summary 
The inspection work done by the Department, from the crea- 
tion of the Plant Board, April 30, 1915, to August 31, 1916; as 
well as the amount of marketable stock in the Florida nurseries 
on August 31, 1916, is shown in the following summary cover- 
ing the sixteen-montha' period: 

Total number of nurseries inspected 1,030 

. Total number of inspections made 1,983 

Total acreage of stock in nurseries listed 2,619% 

Citrus nurserj' stock: 

Budded grapefruit 2,146,815 

Budded oranges 5,762,385 

Other budded varieties. 1,269,701 

Unbudded seedlings 9,404,183 

Dade County citrus ...2,037,008 

Total citrus nursery stock in State 18,610,092 

Citrus nursery stock under quarantine Au- 
gust 31, 1916 3,579,607 

Marketable citrus stock in Florida nur- 
series 15,030,485 

Total general and ornamental stock 2,274,651 

Under quarantine, August 31, 1916 72.954 

Marketable general and ornamental stock.. 2.201.697 

Pecan buds 1,806,575 

Pecan stock 1,757,225 

Total pecan stock .-- 3,563,800 

Under quarantine, August 31, 1916 422,805 

Marketable pecan stock ^ 3,140,995 
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Total peach stock 

Under quarantine, August 31, 1916 . 



Marketable plum stock 

Total plants in Florida nurBeries 

Under quarantine, August 31, 1916.... 



Florida nurseries. 



Certificate Tags Issued 



Total Florida nurBeriea receiving tags 

Individuals receiving togs 

Stock dealers receiving taga „ 

Out-of-state nurseries receiving tags... 



DEPARTMENT OP PORT AND RAILWAY INSPECTION 

Protection of the agricultural and horticultural industries 
against the further introduction of destructive pests and dis- 
eases was one of the principal objects of the Florida Plant Act 
of 1915. 

It is significant that citrus canker has not obtained a foot- 
hold in California, where a horticultural quarantine service has 
been maintained for thirty years. Canker-infected nuraery stock 
has been several times intercepted by the California quarantine 
inspectors and the freedom of the California citrus industry 
from canker thus far can be ascribed only to the success of that 
State's quarantine inspection. 

There had been expended in the campaign of eradicating 
canker in Florida, up to September 30, 1916, approximately 
$432,462.44* from all sources. This amount expended in pre- 
venting the introduction of this disease would have maintained 
a system of efficient port and railway inspection for over 30 
years. 
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During the autumn months of 1915, an assistant nursery 
inspector was detailed for short periods to examine incoming 
shipments of nursery stoclt at Jacksonville. This preliminary 
inspection work revealed the fact that comparatively few of the 
nurseries shipping stock into Florida from other states were 
complying with the Florida Plant Act and many shipments were 
brazenly consigned to Florida points without even being accom- 
panied by inspection certificates of any kind. Many of these 
shipments were found infested with injurious insects and dis- 
eases. 

The urgent necessity for organizing the Plant Board forces 
in the fight against citrus canker during the summer of 1915 
unavoidably delayed inauguration of the port and railway in- 
spection work. This was commenced, however, by the appoint- 
ment on December 13, 1915, of Mr. W. N. Hull as semi-volun- 
teer deputy inspector at Miami. This was followed by the 
appointment of deputy inspectors at Pensacola on January 15, 
1916; at Jacksonville and Tampa on January 24, 1916; and at 
Key West on March 23, 1916. Most of these deputy inspectors 
had received previous training both in the citrus canker eradi- 
cation work and in the nursery inspection department, while 
the remaining ones were selected on account of special fitness 
due to their previous experience in similar lines of work. 

Many shipments of plants infested with common, more or 
less destructive, pests and diseases have been intercepted, and 
much more material not actually showing infection, but con- 
sidered dangerous because of its origin, has been prevented 
delivery in the State. 

On one occasion a shipment of citrus budwood, from a canker- 
infected property in another State, was intercepted while on its 
way to a Florida citrus nursery. It is not impossible that the 
stoppage of this one shipment, by preventing subsequent ex- 
penditures for stamping out canker outbreaks which might have 
resulted had the shipment reached its destination and infected 
the nursery in question, saved the State more than the entire 
port and railway inspection work would cost for several years. 

Upon inauguration of the port and railway inspection service 
arrangements were made with the Federal Horticultural Board 
of the United States Department of Agriculture whereby the 
deputy inspectors of the State Plant Board received appoint- 
ments as agents of the Horticultural Board with authority to 
enforce all Federal rules and regulations relative to the import- 
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ation of plants and plant products. While the State Plant 
Board must necessarily assume the expense of all inspection, 
the work is greatly facilitated by reason of the deputy inspec- 
tors being Federal appointees, particularly as this arrangement 
makes possible a close co-operation between the inspectors and 
the customs officials at all the ports of entry. The customs in- 
spectors have, without exception, rendered cheerful and valu- 
able co-operation and assistance in the inspection of all import- 
tations subject to the rules of the Federal Horticultural Board. 
It is a pleasure to report that the officials, as well as local 
representatives, of the steamship and railway companies and of 
the Southern Express Company have offered our inspectors 
every facility for inspecting shipments and have in addition 
been diligent in securing compliance, upon the part of their 
employees and connections, with the regulations governing such 
shipments. In the few instances where shipments have been 
moved in violation of some rule of the Board it has been found 
that such movement was due to misunderstanding or ignorance 
of the requirements and steps have in all cases been promptly 
taken to remedy any dangerous conditions which may have been 
created by these violations. 

The work accomplished by this Department is shown by the 
following summaries: 

December 13, 1915, to April 30, 1916 

Ships and vessels inspected: 

Prom foreign ports.. 166 

From United Stat«s ports other than Florida 52 

From Florida ports 152 



Total vessels inspected ., 
Shipments inspected: 
Arriving by water: 

Passed 

Treated and passed 

Retamed to shipper 

Contraband destroyed ... 



Arriving by express or freight: 

Passed 

Treated and passed 

Returned to shipper- 



Detained, subject to return by owner... 
Contraband destroyed 



Total shipments inspected... 
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Principal Feats and Diseases Intercepted 



Insect or Disease 


Occurring on 


«„ Number of ehip- 
*^""° ments infested 


Whitefly. 




Florida 3 


Whitefly 


Citrus. 


Cuba 2 


Whitefly 




Cuba 1 


Whitefly 


Begonia 


Florida 1 


Long scale 




Florida 1 


Purple scale 


Citrus 


Florida 1 






Cuba 1 




Citrus 






Oleander 


Mexico 1 


San Jose scale 


Oleander. 


Guatemala 1 


Cottony cushion-scale. 


Citrus 


Cuba 1 




Citrus 




Rufus scale 

Latania scale 


Citrus 

Latania Palm 


Cuba 1 

lUinois 1 


Soft scale 

Red spider 

Elm tree borer 


Palm 


Louisiana. 1 


Elm 


North Carolina 1 


Peach-borer 


Peach 




Camphor-thrips.. 


Camphor 

Peach 


Florida 2 


Root-knot 




Root-knot 


Fig 


FloriiJa 1 


Root-knot 


Fii 


Texas 1 


Root-knot 


Fii. 




Root-knot 






Root-knot 


P4ch 


South Carolina 2 


Root-knot. 


Peach 


Georgia 1 


Root-knot 


Elaeagnus. 


, Pennsylvania.. 1 


Root-knot 


Blackberry 


. Iowa 1 


Citrus scab. 


Citrus 


CuU 1 


Citrus scab 


Citrus 


1 Florida I 



May 1, 1916, to September 30, 1916 

During this period the work, of this Department was con- 
tinued without interruption. A summary of the inspections is 
here given: 

Ships and vessels inspected: 

From foreign ports 356 

From United States ports other than Florida ...., 172 

From Florida ports., 429 

Total vessels inspected 957 

Shipments inspected: 
Arriving by water: 

Passed 89 

Treated and passed.. 17 

Returned to snipper 2S 

Contraband destroyed.. 203 
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Arriving by express or freight: 

Passed _ 319 

Treated and passed. 65 

Returned to shipper 27 

Detained, subject to return by owner 53 

Contraband destroyed _ 64 



Total shipments inspected... 



Principal Pests and Diseases Intercepted 



Insect or Disease 

Whitefly 

Whitefly „ 

Whitefly _ 

Whitefly 

Whitefly 

Whitefly 

Whitefly 

Long scale 

Purple scale 

Purple scale 

Florida red scale 

Chaff scale 

ChafT scale 

California black -scale.. 
California black-scale.. 

San Jose scale 

SanJosescale 

Oyster-shell scale _ 

Turtle-back scale 

Florida wax-scale 

Howard's scale 

Snow scale 

Snow scale 

Snow scale 

ChTyeomphalug oleae... 
Cottony cushion-scale.. 
Cottony cushion-scale.. 
Cottony cushion -scale.. 

Rufus scale 

Healy-bug. _ 

Mealy-bug. _ 

Healy-btJg 

Aphids. 

Strawberry leaf- roller. 

Red spider 

Papaya fruit-fly _ 

Papaya fruit-fly - 

Root-knct 

Root-knot 

Root-knot 

Root-knot 

Root-knot 

Root-knot ... 

Root-knct 

Root-knot . . 

Crown gall 

Phomopsia sp 

Melanose 



Occurring on 

Citrus- 

Jessamine 

Privit 

Hibiscus. 

Jessamine 

Citrus 

Citrus 

Citrus 

Citrus 

Mango 

Shrubs.. 

Poinsettia 

Jessamine 

Pear 

Maple... ..... .. 

Jessamine 

Mango 

Gooseberry 

Hibiscus .. . 

Souraop 

Soursop . . 

Palm 

Citrus 

Citrus 

Cutting 

Rose 

Sugar Apple 

Geraniums 

Strawberry 

Rofii 

Papayn 

Papay.t 

Poinsettia 

Fii? 

Austral'n Silk Oak 

Cassava 

Chrvsanthemum... 

Peach 

Hibiscus 

Jessamine 

Peach 

Mango 

Citrus 



From ■] 

Florida 

Florida 

Florida 

Florida 

Georgia 

Cuba 

Honduras ! 

Florida 

Florida I 

Cuba ' 

Florida 

Florida 

Cuba 

Florida 

Florida . .... 

Florida 

Florida 

Pennsylvania .. 

Florida 

Florida 

Wisconsin . . .. 

Florida 

Cuba . . , 

Mexicn 

Georgia 1 

Cuba ; 

Mexico I 

Florida | 

Cuba 1 

Michigan I 

Florida 

Cuba ; 

Florida | 

Wisconsin 1 

Cuba ■ 

Florida 

Florida 

FloriiJa 
Florida 

Florida 

Florida . . . 

Florida 

Florida 

Florida 

Florida 

New York 

India 

Florida 
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As the deputy port and railway inspectors also examine and 
inspect shipments of trees and plants enroute from one point to 
another within the State a check is secured upon the shipments 
made by nurseries holding the certificates of the Plant Board. 
Any misuse of these certificates is quickly detected. Many un- 
certified shipments, fre3uently infested, between points within 
the State have been intercepted. Where such material is ap- 
parently free of injurious pests and diseases and the evidence 
at hand indicates that it has not been exposed to infection it is 
passed and permitted to proceed to the consignee, while the 
consignor, on the other hand, is courteously advised by mail as 
to the rules of the Board requiring the certification of trees and 
plants prior to their shipment. 

Boll Weevil and Pink Boll-Worm Quarantines 

Enforcement of the Board's rules relative to the quarantine 
on shipments likely to disseminate the cotton botl weevil comes 
within the work of this Department. 

Prior to the establishment of a Plant Board, the Board of 
Control, through the Inspector of Nursery Stock, established a 
quarantine on cotton seed, cotton seed hulls, and other products 
liliely to carry the cotton boll weevil from infested territory 
into the portion of Florida not yet reached by this insect. This 
quarantine, in an improved form, was continued by the State 
Plant Board. 

The boll weevil has two methods of distribution. One is by 
annual migratory flight, by means of which the insect usually 
advances from 30 to 40 miles into new territory. The other is 
distribution in cotton seed, cotton seed hulls, Spanish moss and 
ceiiain other products shipped from the weevil-infested terri- 
tory to other cotton-growing areas. While no human agency 
can prevent the annual migration of the boll weevil into new 
territory, it is gratifying to know that this pest has been pre- 
vented, by means of the Plant Board's quarantines, from taking 
advantage of express, railway and water shipments to increase 
its range of destructiveness. While it is quite certain that all 
the cotton-growing sections of Florida will eventually be in- 
vaded by this insect, the Plant Board will continue to impose 
all possible obstacles to the spread of the weevil, thus protect- 
ing the cotton-growing sections not yet infested just as long as 
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The provisions of this quarantine are found in Rule No. 18 
of the Board. 

To prevent commercial interests from taking advantage of 
the restricted movement of cotton seed and cotton seed hulls to 
advance prices on these commodities the Board, in December, 
1915. deviled a plan by which cotton oil mills located in weevil- 
free territory could receive and mill cotton seed from weevil- 
■ infested sections without danger of disseminating the boll 
weevil, such milling being done under the inspection of Plant 
Board inspectors. 

At the close of the cotton-growing season of 1915 the eastern 
limit of the boll weevil-infested territory was in Hamilton, 
Madison, and Taylor Counties. During the late summer and 
autumn of 1916 the weevil, by means of its annual migratory 
flight, occupied additional territory to the eastward, the eastern 
limit of the infested territory in November, 1916, running 
through the Counties of Nassau, Duval, Clay, Bradford, Alachua 
and Levy. The exact limits of the infested territory were care- 
fully determined by inspectors of the Plant Board, by means of 
actual field examinations, as a basis upon which the quaran- 
tined area was established. 

As there are still several thousand acres of land normally 
devoted to cotton-growing in the area not yet invaded b> the 
weevil the wisdom of continuing the present quarantine is self- 
evident. 

The recent discovery of the pink boll-worm in Mexico has 
caused considerable alarm among cotton growers throughout 
the entire South. This pest, which evidently originated in 
India, is much more destructive than the boll weevil, and there 
is no reason for not supposing that its introduction into the 
Gulf States would result in the practical ruin of the cotton in- 
dustry. This insect is readily transmitted in shipments of cot- 
ton seed from infested areas, and while the United States De- 
partment of Agriculture, through the Federal Horticultural 
Board, is maintaining along the Mexican border an effective 
quarantine against shipments of cotton seed from Mexico, the 
deputy inspectors of the State Plant Board are keeping a rigid 
watch for the arrival of any cotton seed from Mexican points 
on steamers arriving at the porta of this State. 

Gypsy and Beown-Tail Moth Quarantine 
The Gypsy moth and brown-tail moth, pests occurring~in tha 
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New England States and against which a vigorous campaign is 
being waged by the United States Department of Agriculture 
as well as by the several States infested, are pests capable of 
being introduced into Florida with commercial shipments of 
various kinds. As these insects are very destructive in certain 
European countries in which the climatic conditions, are prac- 
tically the same as those of Florida, there is no reason for not 
supposing that they would be equally as destructive here. 

Although all material likely to transmit these pests is care- 
fully inspected by agents of the Department of Agriculture be- 
fore it is allowed to leave the infested territory, it is deemed 
advisable to take even further precautions against infested 
material being shipped into Florida. 

With the aid of the United States Department of Agriculture 
a list has been compiled of the shipments of trees, boxbands 
and similar materials made during the past few years from 
New England points to Florida. During the summer of 1916, 
Deputy Inspector George B. Merrill was detailed by the Plant 
Commissioner to make inspections of the forest and ornamental 
plants on all premises where such shipments had been received 
or used. This work embraced the inspection of 43 premises, 
located in or near 24 towns, in 17 Counties of the State. It is 
a matter for congratulation that no evidences of either pest 
were found by Mr. Merrill. 

SUMMABY 

The occurrence of the Morelos fruit worm and the pink boll- 
worm of cotton in Mexico, the avocado weevil in Central Amer- 
ica, the spiny citrus whitefly in Jamaica and the Bahamas, the 
pineapple borer in Jamaica, the Gypsy and Brown-tail moths in 
New England and the Mediterranean fruit fly in Bermuda, the 
Azores, France, Spain, Hawaii and many other sub-tropical 
countries, citrus canker in the other Gulf States and brown rot 
of lemons and oranges in California, make it imperative that 
the Port and Railway Inspection service not only be continued 
but that it be made much more thorough than is possible with 
the funds at present available. 

Of the pests and diseases mentioned above, but one, citrus 
canker, has thus far secured even a temporary foothold in 
Florida. Introduction of any of the others would mean to the 
State the same menace and the same expense for eradication 
now being experienced in the case of citrus canker. Indeed, 
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it is doubtful if some of the peats mentioned could be eradicated 
at any cost, once they become established. The Mediterranean 
fruit fly, for example, has never been eradicated in any of the 
countries where it has become established, despite appalling 
ex[>enditures and the most desperate efforts on the part of 
sovemmental officials and experts. 

An efficient quarantine service, to keep these destructive 
agencies permanently out of our State, is therefore imperative 
and funds thus expended will constitute insurance of the most 
valuable kind. 



DEPARTMENT OF ENTOMOLOGY 

At its first meeting, the Plant Board elected Dr. E. W. Berger, 
former Inspector of Nursery Stock, as Entomologist. As a 
Nursery Inspector was not provided for at that time, it was 
necessary for Dr. Berger, working in conjunction with Prof. 
P. H. Rolfs of the Advisory Committee, to continue the nursery 
inspection work until Mr. F. M. O'Byme assumed the duties of 
Nursery Inspector on June 1, 1915. The Entomologist was 
without regular assistance in his of!ice, except for stenographic 
help, until January 3, 1916. Upon the latter date, Mr. A. C. 
Mason, after election by the Board, assumed the duties of tem- 
porary assistant to the Entomologist. 

At the time of Dr. Berger's appointment, this Department, 
like all other Departments of the Plant Board, was without 
equipment, the latwratory apparatus, collections, etc., which had 
been used by the Inspector of Nursery Stock having belonged to 
the Florida Experiment Station or to himself. It was neces- 
sary first of all to equip the Entomological Department with 
microscopes, glassware, scales, insecticides, etc., and to construct 
an insectary and laboratory in the attic of Language Hall for 
the carrying on of the principal work of this Department. A 
general laboratory for identifying and preserving specimens, 
and containing the office of the Entomologist, was equipped on 
the second'floor of Language Hall. 

Three principal lines of work have been conducted by the 
Entomological Department; namely, the grovrth and distribu- 
tion to citrus growers of the red Aschersonia, or red whitefly 
fungus, used for control of the whitefly ; distribution of colonies 
of the Australian lady-bird beetle, for control of the cottony 
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cushion-scale, and experiments made in the attempt to devise a 
satisfactory treatment for camphor trees infested with the 
camphor thrips. 

Red Whiteply Fungus 

For some years past citrus (rowers in Florida have been 
accustomed to inoculate the whitefly larvae on the citrus trees 
with this parasitic fungus by spraying the trees with water in 
which had been mixed leaves from groves where the fungus 
occurred. This method, while giving the desired results so far 
as control of the whitefly is concerned, also incurred consid- 
erable risk of distributing any citrus diseases which occurred 
on the trees from which the leaves were taken. The use of 
citrus leaves in this manner in sections where citrus canker 
occurred was seen to be particularly dangerous. It was, there- 
fore, highly desirable that citrus growers be afforded a source 
of supply for this fungus which was safe from contamination 
by citrus canker, scaly bark, and other diseases. 

Prof. H. S. Fawcet of the Florida Experiment Station had, 
during the period from 1907 to 1911, devised a method of grow- 
ing this fungus in pure cultures on a small scale, using pieces 
of sterilized sweet potato in wide-mouthed bottles. During the 
winter of 1915-16 the entomological laboratory was equipped 
with a sterilizer and the necessary atomizers, glassware, etc., 
for producing this fungus. It was planned to produce a suffi- 
cient number of cultures so that all fruit growers who desired 
could secure them and the work was undertaken on a large 
scale. From January to April, 1916, 276 cultures were pre- 
pared and of this number 147 or 53 per cent produced spores 
and developed into proper condition for use in the citrus groves. 
These were distributed to growers requesting them, at the 
proper time, a nominal charge of 50 cents per culture being 
made to cover the actual cost of material used in preparation of 
each culture. As this was the first attempt ever made to pro- 
duce this fungus in commercial quantities, some difficulties were 
encountered in securing proper fruiting or production of spores. 
However, the securing of 53 per cent of fruited cultures from 
the total number inoculated appears to have been as great 'as 
could hajre been expected in the absence of previous experience 
on a large scale. 

During the period from May 1 to August 31, 1916, 1,820 cul- 
tures were inoculated. Of this number only 211 produced sposes 
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and were suitable for use in the field. It was found that during 
the warm weather the fungus did not develop as well as during 
the cooler winter months, and after some experiment it was 
found that by keeping the developing cultures in an ice-box or 
placing them under buildings where the temperature was lower, 
fruiting of the fungus was facilitated. There were accordingly 
distributed by the Entomological Department up to August 31, 
1916, a total of 358 cultures which were used by the citrus 
growers receiving them. As one culture is sufficient to inoculate 
the whitefly in one acre of citrus trees, the growers were en- 
abled by the use of this materia) to spray at least a correspond- 
ing number of acres. Only a limited number of the growers 
receiving this material reported upon its use, but out of those 
which reported, over 50 per cent reported excellent results. 

The value of this fungus for the control of the whitefly has 
been shown to be very great. The use of pure cultures by the 
growers is not accompanied by the risk of Introducing other 
insects or diseases into their groves and the cost at which the 
material can be prepared is merely nominal. It was impossible, 
with the amount of material which the Department was able to 
produce with its limited resources, to anywhere nearly supply 
the demand of the citrus growers for this material. Plans are 
being made to produce it upon a much larger scale during the 
coming year in the hope that sufficient cultures can be furnished 
for general use in all sections of the State where the whitefly 
ia known to occur. 

Australian Lady-bird Beetles 

The Australian lady-bird beetle, or Vedalia, has been found 
fully as efficient in controlling the cottony cushion-scale in 
Florida as in California and other States where it has been 
employed for this purpose. The control of this scale-insect, 
brought almut by the lady-bird beetle, is practically complete. 
In fact, the lady-bird beetle destroys the scale so thoroughly 
that the resulting scarcity of the latter results in a marked re- 
duction or disappearance of the beetles because their food supply 
is exhausted. This, in turn, is usually followed by an increase 
of cottony cushion-scale. For this reason it becomes necessary 
to " re-introduce " the lady-bird beetle into cottony cushion- 
scale areas from time to time. Attempts have been made by 
the Entomological Department to raise the lady-bird Tieetles in 
captivity in large quantities so that a supply would always be, 
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available. These experiments were not successful but it was 
found possible to keep living lady-bird beetles in cold storage 
for a considerable time and it was also found that supplies of 
cottony cushion-scale, on which young Vedalia could be raised 
to maturity, could also be kept in cold storage for a considerable 
time. 

In addition to the lady-bird beetles raised in the Department, 
others were collected in ditferent sections of the State under a 
co-operative arrangement with the Nursery Inspection Depart- 
ment, so that it has been possible, with few exceptions, to 
promptly meet the requests of the growers in the cottony cush- 
ion-scale areas. The fact that private parties have at various 
times sold these lady-bird beetles at a price as high as $1.00 
each shows the value which is attached to them by the growers. 
It has been the practice of the Entomological Department to 
charge for colonies of these beetles only the estimated actual 
cost of rearing them or of collecting them in different sections 
of the State and a uniform price of $1.00 for a colony of ten 
beetles has been charged. Charging a nominal sum covering 
the cost of furnishing these insects insures the supply being dis- 
tributed only to those growers who are actually in need of them. 

Camphor-thrips 

In certain sections of the State camphor trees have been sub- 
ject for some years past to a severe infection which not only 
marred their appearance but in many cases killed the trees. 
Through investigations made by Prof. J. R. Watson, Entomol- 
ogist of the Florida Experiment Station, it was found that this 
infection was due to a minute insect described by him as the 
camphor-thrips. The appearance of this pest in several nur- 
series where camphor trees were grown made it advisable for 
the Entomological Department of the Plant Board to determine, 
if possible, whether any treatment could be applied to the in- 
fected trees whereby they could be completely freed from the 
insect and the resulting infection. During March, 1916, 300 
infested Ciimphor trees were secured, planted in separate lots 
on the University farm at Gainesville and treated with various 
insecticides. At the time of writing this report, August 31, 
1916, it is not considered that sufficient time has elapsed for 
safe conclusions to be drawn as to the effectiveness of these 
various treatments. However, one of the treatments, consisting 
of a two per cent oil emulsion applied to the infested trees after 
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they were severely cut back, gives promise of being both an 
efficient and practical method for treating infested nursery 
trees prior to shipment. 

Incidental Work 

The incidental work of the Entomologist and his assistant 
consists of answering numerous inquiries from farmers and 
fruit growers regarding injurious insects, the compilation of 
special information required by other Departments of the Plant 
Board concerning injurious insects and their habits, the prepa- 
ration of special reports on insects both in Florida and in other 
countries for the information of the Plant Board members and 
the Plant Commissioner, and the preservation of specimens for 
future reference and information. Careful records are also 
kept as to the distribution of injurious insects in the State, as 
this information has an important bearing upon the quarantine 
measures adopted from time to time by tiie Board. 

During the fiscal year which ended April 30, 1916, the En- 
tomologist delivered addresses on entomological subjects before 
ten public meetings, and during the period from May 1 to 
August 31, 1916, before seven meetings. 

In co-operation with the College of Agriculture of the Uni- 
versity, the Entomologist has constructed a substantial fumi- 
gating box which is used jointly for experimental purposes and 
for fumigating Infested material which requires such treatment 
before it can be safely delivered to Florida customers. 

The Entomologist has also conducted experiments with a com- 
bination spray of Bordeaux mixture and linseed oil which gives 
promise of being a preparation which will combine both the 
qualities of Bordeaux mixture and of a contact insecticide and 
which will, at the same time, adhere to foliage and bark for 
long periods of time. Further experiments with this and related 
spraying preparations will be continued. 
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DEPARTMENT OF PLANT PATHOLOGY 
April 30, 1915, to April 30, 1916 

While the object of this Department is to make such investi- 
gations as will facilitate the control or eradication of various 
diseases of fruit and crops, the critical condition brought about 
by the occurrence of citrus canker demanded that all efforts be 
concentrated on a study of this disease for the time being. 

At its meeting on July 12, 1915, the Board elected Dr. R. A. 
Jehle, of Santiago de las Vegas, Cuba, as Assistant Plant Path- 
ologist. Dr. Jehle was assigned to duty in Dade County and 
commenced his work on August 5, 1915. 

As the laboratory building at Redland was then still in course 
of construction by the South Dade Fruit Growers' and Truckers' 
Association, Dr. Jehle took up studies of citrus canker under 
field conditions, working in co-operation with the inspection 
forces. Careful investigation was made of liie agencies by 
which citrus canker is disseminated as well as of the suscep- 
tibilily to the disease of different citrus host plants. 

Upon completion of the laboratory building every effort was 
made to equip the laboratory as quickly as possible. On account 
of many needed supplies being of exclusive European manu- 
facture much delay was experienced in securing them. A water- 
supply plant and gas plant were also installed, and a doubly 
screened, storm-proof cage constructed in which citrus canker 
could be safely studied on its host plants, namely, growing citrus 
plants. An instrument for registering the temperature and 
humidity within the cage was installed, as were also instru- 
ments for keeping accurate record of weather conditions 
throughout the year. 

The laboratory was formally bpened on November 27, 1915, 
even though all necessary equipment had not at that time been 
installed. 

It was necessary, first of all, to develop methods of preparing 
cultural media upon which the organism* causing citrus canker 
could be grown and studied, as well as to perfect methods of 
Inoculation, record-keeping, etc. 

Among the first experiments undertaken were those In which 
ripe citrus fruits, which had been picked, were inoculated with 
citrus canker bacteria. In no case did such fruit develop canker 
lesions, though grapefruit seedlings inoculated from the same 
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cultures developed the lesions in abundance. This result but 
confirmed observations previously made in the field to the effect 
that mature picked fruit would not develop visible canker as 
the result of contamination at the time of picking. Innumerable 
cases of canker-infected fruit* have been found on canker-in- 
fected trees but in such instances the lesions developed while 
the fruit was immature and still attached to the tree. These 
results do not indicate, however, that citrus fruits do not serve 
as mechanical carriers of the or^nism or that fruit from 
canker-infected properties can safely be marketed in citrus- 
srrowing sections. 

During this period experiments were commenced to determine 
the effect of various disinfectants upon the canker organism. 
Investigations were also begun with a view to determining 
whether any remedy for citrus canker could be devised. Prac- 
tically all of the commonly used fungicides and disinfectants 
have been investigated in this connection. However, it was 
found that even substances which would kill the canker organ- 
ism upon coming in contact with it would not serve as remedies 
for they could not reach or affect those bacteria which were 
already within the plant tissue. In like manner, substances 
sufRciently caustic or penetrating to reach bacteria in the tis- 
sues were as destructive to the trees as the citrus canker itself. 

Not the least in importance of the work done at the labora- 
tory has been the identification of numerous specimens and 
verifying, by laboratory methods, the diagnoses of infected 
trees by the field inspection forces. Numerous specimens of 
citrus canker, on various citrus host plants, have been pre- 
served, after suitable disinfection, both as records of the infec- 
tions themselves and for future study and reference. 

May 1, 1916, to November 80, 1916 

During this period the investigations already under way 
were continued and additional lines of investigation inaug- 
urated. 

Observations of the disease on different host plants showed 
them to be susceptible to the disease in the following order: 
pomelo (grapefruit), ponderosa lemon, key lime, Citrus trifo- 
liata, sour orange, tangelo, sweet orange, tangerine, king orange, 
mandarin-lime and kumquat That is, the pomelo was found 
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most readily infected and subject to the greatest damage, while 
the kumquat was least susceptible. 

Tests of disinfectants showed that the canker bacteria are 
killed by direct exposure to corrosive sublimate solution, at a 
strength of 1 part to 1,000 parts of water, for a period of one 
minute. As this disinfectant had been used for some months 
previously in connection with the field work for disinfecting 
inspection suits, implements, etc., it was gratifying to learn 
that careful laboratory experiments confirmed previous opin- 
ions as to its efficiency for these purposes. Five per cent car- 
bolic acid and*a two per cent formaldehyde solution were also 
found to be efficient destroyers of the canker bacteria, as was 
also formaldehyde gas, produced by generating the gas from 10 
cubic centimeters of formaldehyde and 5 grams of potassium 
permanganate to each 13 cubic feet of space in the fumigating 
chamber. Numerous other disinfectants were tested, the ma- 
jority of them proving ineffective. 

In studying the ecology of the disease it was found that it 
was most severe and the incubation period shortest during 
warm, moist weather. The disease was also found to develop 
most rapidly on citrus trees in a vigorous growing condition,* 

All supposed canker " cures " submitted by parties not affili- 
ated with the canker eradication work have been carefully 
investigated. Those which have given even the slightest promise 
of possible usefulness have been tested. In no case has any 
supposed remedy submitted proved to possess any efficacy. 

Experiments are under way in developing methods of satis- 
factorily disinfecting non-citrus trees and plants grown in 
canker-infected citrus properties. On account of the danger of 
soil infection such plants may serve as mechanical carriers of 
canker bacteria. The satisfactory conclusion of these experi- 
ments will provide the means, in many instances at least, by 
which non-citrus trees and plants, such as avocado, mango, 

•At flpBt Bight it would appear that trees which had been eKposed to the 
Infection should be kept In as dormant a condition as possible, cultivation 
and fertilization retrained from and growth discouraged In every way. How- 
aver, exactly the reverse Is true. If a tree kaa become infected with the 
organisms they apparently do not die, no matter how long the tree Is kept 
In a semi-dormant or neglected condition, but persist until active growth 
does occur, when the canker lesions become visible. It Is therefore desirable 
that the Infection be "brought out" on infected trees as quickly as poBsible. 
In order that the Infected ones may be detected so that they will no longer 
constitute sources of Infection for other trees. The best results In the eradi- 
cation work have been secured by giving the best of care and attention to 
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peach, pecan, etc., can be removed from canker-infected proi>- 
ertiea and safely used for planting purposes elsewhere. 

The Assistant Plant Pathologist has prepared an article on 
" Means of Identifying Citrus Canker," describing the appear- 
ance of the disease and illustrated with both colored and half- 
tone plates. This article was published in the " Quarterly 
Bulletin " of the Plant Board, Vol. 1, No. 1. 

The demand from citrus growers for complete and exhaus- 
tive information regarding citrus canker has been insistent. 
Dr. Jehle has accordingly prepared an extended treatise on the 
history, economic importance and etiology of the disease, the 
cultural characteristics and pathogenesis of the organism 
causing it, the effects of various disinfectants and the bearing 
of this information upon the practical work of eradicating the 
disease. Space forbids the presentation of this article here but 
it is planned to publish it in the Quarterly Bulletin of the 
Board at an early date.* 



CO-OPERATION WITH FOREIGN GOVERNMENTS 

The proximity to Florida of many sub-tropical islands and 
countries in which dangerous insects and diseases are likely to 
occur renders it of the utmost importance that the Plant Board 
should be fully informed regarding such pests as may he intro- 
duced therefrom into Florida through commercial channels. 

The Bahamas 

Persistent reports to the effect that citrus canker occurred in 
The Bahamas, coupled with the fact that there is a constant 
heavy travel and considerable commerce between The Bahamas 
and Miami and Jacksonville, resulted in the Plant Board send- 
ing Dr. J. H. Montgomery, of its canker eradication staff, to 
Nassau in May, 1916, for the purpose of investigating these 
rumors. Dr. Montgomery was most cordially received by His 
Excellency, Sir William Allardyce. Governor of The Bahamas, 
and also by the Acting Colonial Secretary, Honorable T. E. D. 
Brace, and every facility placed at his command for investigat- 
ing conditions in the islands. 

Doctor Montgomery's investigations did not reveal the pres- 
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ence of citrus canker in The Bahamas but did bring to light the 
existence there of a little-known but very destructive insect 
known as the " spiny citrus white fly ". Many citrus trees had 
died from its attacks, while many others had been cut down 
by their owners after ineflfectual efforts to control the pest. 
The insect was also found to attack avocado, mango and other 
trees. 

As a result of this information the Plant Board was enabled 
to take prompt measures in keeping this pest out of Florida. 
It has since been learned that this pest occurs in Jamaica as 
well as in a very limited area in Cuba. There can be little 
doubt but what this insect, if once established in Florida, would 
rival citrus canker in destructiveness, but unlike the latter dis- 
ease would also attack a large variety of other trees and plants. 

Subsequent to Dr. Montgomery's visit to The Bahamas the 
Colonial Legislature passed a Plant Protection Act, not unlike 
the Florida Plant Act of 1915, and a systematic attempt is now 
being made ttiere to control the spiny citrus white fly. 

Cuba 

As early as 1914, those interested in canker eradication in 
Florida established cordial relations with the Cuba Experiment 
Station, furnishing the Plant Pathologist of the Station, Prof. 
John R. Johnston, with information regarding citrus canker and 
receiving in return information as to conditions in Cuba. 

On July 3, 1916, the President of Cuba signed a decree cre- 
ating the " Comision de Sanidad Vegetal ", or Commission of 
Plant Sanitation. Under the direction of this Commission 
active measures have been taken to repress the spiny citrus 
white fly in the limited area in which it occurs and eradication 
of the pest from Cuba is anticipated. 

A survey of the citrus areas of Cuba has also been made with 
the gratifying result that no citrus canker has been found. 

The control or repression of dangerous insects and diseases in 
adjacent countries affords a large degree of protection to 
Florida by reducing the chances for these pests gaining a foot- 
hold here. In like manner the Plant Board of Florida cannot 
obtain an adequate knowledge of conditions in nearby countries 
save through co-operation with the officials in charge of corre- 
sponding work therein. It is hoped that the cordial co-opera- 
tive relations already established with the government officials 
of Cuba and The Bahamas can shortly be extended to other 
governments in the West Indies and Central America. 
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ENDORSEMENTS OF THE PLANT BOARD'S WORK 

The work being conducted by the Plant Board has been the 
subject of many favorable comments in the press of the State 
as well as in publications of other States, particularly California. 

Hundreds of letters commending the Board on ita activity in 
not only waging an active eradication campaign against canker, 
but against many other diseases and insects, are on file in the 
Plant Commissioner's office at Gainesville. 

Resolutions of similar tenor have been adopted by many fruit 
growers' associations and meetings of various kinds. Special 
mention should be made of resolutions adopted by the Florida 
State Horticultural Society in April, 1916, and by a mass meet^ 
ing of citrus growers at Gainesville in October, 1916. These 
resolutions were as follows : 

Resolutions Adopted by the Florida State Horticultural 
Society at. Arcadia, April 26, 1916 

The Committee on Resolutions presented the following: 

"Mr. Tenny: 'Mr. Chairman, those of ua who have been closely asso- 
ciated with the demonstration work under the Plant Act have been im- 
pressed with one thing, namely, that the only appropriation carried in the 
Act itself is not going to be sufficient to carry the demonstration work of 
the Plant Board as it should be carried in order to properly protect our 
interests. When the sum of 535,000.00 was suggested and when we went to 
Tallahassee to ask for that sum we thought it would be ample, but the 
development of the work has been so rapid and the fields of endeavor have 
broadened so widely that the sum is really not over fifty per cent of what 
we need to carry out our ordinary work that comes under the scope of the 
Plant Act, This, you understand, is entirely aside from the citrus canker 
work that we hope is more or iess temporary, and is an annual appropria- 
tion that will go on indefinitely. Therefore, in order to meet the situation, 
we present the following resolution : ' 

" Whereas, the present annual State appropriation of $35,000.00 will 
not furnish suificient funds to do this, therefore, be it 

" Resolved, that the Florida State Horticultural Society, assembled in 
annual session, recommend to the State Plant Board that in their estimate 
to be prepared for and presented to the next session of our State LcRis- 
lature, they increase the amount estimated for the administration of the 
Plant Act to a sum sufficient to carry out the provisions of this law in a 
way that will protect the Agricultural and Horticultural interests of the 
State." 

(Resolution seconded and adopted.) 

" Whereas, the members of the Florida State Horticultural Society are 
vitally interested in the welfare of the citrus industry, many of them 
direcUy, by reason of their grove holdings, and others indirectly, by reason 
of the importence of the industry in the development and prosperity of 
Florida, and 

" Whereas, in the raising of funds for the eradication of citrus canker 
by public subscription, in the work of securing the enactment by the 
Florida Legislature of the law creating a State Plant Board and the 
measure appropriating $125,000.00 for the fight on citrus canker and in 
the campaign to secure aid from the Federal Government for the further 

Erosecution of the canker eradication work, the members of this society 
ave taken an active and influential part, and 
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" Whereas, it is now certain, that no living man or group of men can 
accuratelj- estimate the cost of carrying to a final conclusion this citrua 
canker eradication work or definitely determine the period of its duration 
and it is exceedingly probable that funds in addition to those now available 
will te required to complete the conquest of the disease, and 

" Whereas, The State of Florida not only is required by the interests 
of her most important single industry to stand behind the fight on citrua 
canker until it has been entirely won, but also is under a moral obligation 
to do so in order to justify the Federal Government for the aid it hsa 
given and in extending further work as may be asked for, now therefore, 
be it 

" Resolved, by the Florida State Horticultural Society in annual con- 
vention assembled at Arcadia on April 26th, 1916, that we regard it as 
incumbent on the next session of the State Legislature (provided citrus 
canker has not been eradicated) to appropriate such additional sums for 
citrus canker eradication as in the judgment of the State Plant Board may 
te necessary and we as individuals pledge ourselves to request from all 
candidates for members of the House of Representatives and State Senate 
in our respective counties and districts pledges to support such appropria- 

(Resolution seconded and adopted.) 

Resolutions Adopted by the Members of the Florida Citrus 
Seminar at Gainesville, October 18, 1916 

" Whereas, the present annual State appropriation of $35,000.00 will 
not furnish suilicient funds to carry out the terms of the Plant Act, there- 
fore, be it 

" Resolved, that the Mass Meeting of citrus growers in attendance at 
the Citrus Seminar at Gainesville, assembled in annual session, recommend 
to the State Plant Board that in its estimate to be prepared for and pre- 
sented to the next session of our State Legislature, they increase the 
amount estimated for the administration of trie Plant Act to a sum suffi- 
cient to carr^ out the provisions of this law in a way that will fully pro- 
tect the Agricultural and Horticultural interests of the State. 

"Whereas, the members in attendance at the Florida Citrua Seminar 
are vitally interested in the welfare of the citrua industry, many of them 
directly, by reason of their grove holdings, and others indirectly, oy reason 
of the importance of the industry in the development and prosperity of 
Florida, and 

" Wherelas, in the raising of funds for the eradication of citrus canker 
by public subscription, in the work of securing the enactment by the 
Florida Legislature of the law creating the State Plant Board and the 
measure appropriating $125,C00,CO for the fight on citrus canker and in 
the campaign to secure aid from the Federal Government for the further 
prosecution of canker eradication work, the members in attendance at this 
Mass Meeting have always taken an active part and influentiat part, and 

" Whereas, it is now certain that no living man or group of men can 
accurately estimate the cost of carrying to a successful conclusion this 
citrus canker eradication work or definitely determine the period of its 
duration and it is exceedingly probable that funds in addition to those now 
available will be required to complete the conquest of this disease, and 

" V/hereas, the State of Florida not only is required by the interests of 
her most important single industry to stand by the light on citrus canker 
until it has been entirelv won, but is also under moral obligation to do so 
in order to justify the Federal Government for the aid it has given and in 
extending further work as may be asked for, now therefore, te it 

" Resolved, by the Mass Meeting of citrus growers in annual convention 
assembled at the Citrus Seminar at Gainesville on October 18th, 1916, that 
we regard it as incumbent on the next session of the State Legislature 
(provided citrus canker has not been eradicated) to appropriate such addi- 
tional sums for citrua canker eradication as in the judgment ef^the Sta' 
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Plant Board may be necessary, and we as individuals pledge ourselves to 
request of all memters of the House of Representatives and State Senate 
in our respective Counties and Districts pledges to support such appro- 
priations." 

THE QUARTERLY BULLETIN 

As a means of placing in the hands of the farmers and fruit 
growers of the State information regarding various insects and 
diseases against which the Plant Board is directing measures of 
control or eradication, as well as for making available to the 
public the results of investigations being carried on, the Board 
authorized the publication of " The Quarterly Bulletin of the 
State Plant Board of Florida ". 

The first issue, Volume 1, No. 1, was published in October, 
1916, and was devoted mainly to descriptions of citrus canker. 
A copy of this issue will he found in the appendix to this report. 
Application for entry of The Bulletin as second-class mail mat- 
ter at the post office at Gainesville has been made and approved. 

Inasmuch as the Plant Board cannot avail itself of any frank- 
ing privilege for the distribution of its publications by mail the 
»use of a regular publication, mailable at the second class rate 
of postage, appears to be the most practical and economical' way 
of placing information in the hands of growers and other Mti- 
zens directly interested in the Board's work. 



EMPLOYEES 

Owing to the magnitude of the tasks in which it is engaged, 
coupled with the active co-operation with the Bureau of Plant 
Industry in the eradication of citrus canker and with the Fed- 
eral Horticultural Board in the inspection of plant importa- 
tions, the Board necessarily has a large number of employees. 
Taking into consideration the fact that trained employees for 
such work as the Board is doing are not regularly available, in 
the sense that engineers, bookkeepers, chemists, physicians and 
the like are available for meeting emergencies, and the fact 
that the Board has itself had to train the great majority of its 
employees for their particular duties, it is remarkable that so 
efficient an organization has been gotten together in so short 
a time. 

Space forbids a presentation of data showing the periods dur- 
ing which different employees have been engaged and as this 
information is available in the Plant Commissioner's office at 

Co ogle 
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Gainesville we give here the names of only such employees as 
were on duly at the close of the fiscal year. 

Employees Whose Appointments Wesie Effective on 
Araa, 30, 1916 

Secretary's Office 
Kellum, J. G., Secretary 
Burch, F. A., Aseietant 

Plant Commissioner's Office 
Newell, Wilmon, Ptant CoTnTnieeioner 
Goodwin, J. C, Chief Clerk 
Simmona, Mth. L. A., Stenographer 
Cornwell, Miaa Mad^ E., Stenographer 
Lampkin, Mies Isabel, Stenographer 
Mabee, Miss Mildred, Office Ageiatant 
Lloyd, Henry (col.) , Janitor 

Department of Citrus Canker Eradication* 
(Plant Commissioner in Charge) 
Stirling, Frank, General Imrpectvr 

DisTBiCT Inspectors 

Heck. Joy Nieland, F. C. 

Henry, A. M. Schlobi^r, John 

" ' " ' Swanson, A. L. • 



Clark, Virpl I. 
Daniel, Leon A. 
Gist. J. V. 
Hainlin, Neal E. 



Horton, H. A. 
Miller, J. A. 



Wilaon, G. H. 



ASSISTANT District Inspectors 



Boltingrer, Harry D. 



Gbove Supbbvisoes 



Bragdon, Kenneth E. 


Chandler, A. L. 


Grennell, Virgil M. 
Thompson, Alpheus A. 


Montgomery, J. H. 






Foremen of Inspectors 


Adams, Arthur 


Gibson, Pearl B. 


McClanahan, Samud L. 


Adams, Benj. Franklin 


Gossman, Harvey L. 


Mears, John M. 


Albrecht, Chas. J. 


Green, Joseph T. 


Potter, Edwd. Raymond 


Ayer, Aubrey E. 


Higley, Albert W. 


Raab, Albert G. 


Barcus, George D. 


Hobson, Robt. Leonard 


Rahn, W. J. 


Bateman. Raymond G. 


Hoenshel, Paul M. 


Reynolds, Roscoe 


Burden, G. F. 


Holcomb, James M. 


Richmond, Leon C. 


Carter, Howard G. 


Holland, James S, 


Howe, William L. 


Cash, Richard P. 


Ingram, John W, 


Schumacher, Henry E, 


Chandler, Luther L. 


Ingram, Otis D. 


Sealey.John 


Cox, Charles A. 


Kelly, Emory L. 


Sheffield, Chas. P. 


Crum, Lemil Clarence 


Kiner, James Otis 


Smith, Cleve F. 


Dillingham, H. J. 


Laing, James David 


Stone, 0. T. 


Dixon, C. D. 


Liles, Ed. 


Strain, John G. 


Douglass, Elmer E. 


Little, F. L. 


Tedder, Geo. E. 


Eikenberrv, H.i). 


Mahan. William D. 


Wait, Stephen B. 


Flowers. B. L. 


Matthews, Stanley F. 


Witt, Henry S. 


Gaston, B. 0. 




Woodberry, Edw. R. 
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Albrecht, Alfred C. 
Bak«r, Willie 0. 
Base, Clarence A. 
Bass, Milledee H. 
Black, Alvinli. 
Blackburn, Grover C. 
Boase, Rof ub F. 
Boyett, Marshal H. 
Browne, Oarence E. 
Bynum, Eli K. 
Chandler, Stewart C. 
Chubb, Leland M. 
Clark, Arthur J. 
dinger, John A. 
Conner, Daniel S. 
Crapo, David 
Crum, Westley A, 
Cnlley, Percy Edward 
Corry, W. R. 
Cntts, William H. 
DanieL Basil E. 
Davis, Robert H. 
Dixon, Albert LeRue 
Dobbin, James McC. 
Dnnaway, Wilbur E. 
Eberhardt, Walter F. 
Edson, Perry M. 
Eiland, John 
Fish, Robert E. 
Fitch, Samael H. 
Flora, Roy 
Forbes, Walter R. T. 
Ford, Arthur E. 
Frierson, HiU H. 
Fry, Benjamin B, 
Fuuis, Fritz 
Gaines, Geo. B. F. 
Gearing, Jesse 
Gench, Carl 
Gtegg, George 
Graves, Thomas L. 
Gwynn, Eddie L. 
Hall, James E. B. 
Barter, W. W. 
Hatfield, Jeptha C. 
Haywood, Frank E. 
Hearn, Bryant Eugei 
Henderson, Francis I _ 
Henderson, William H. 



M. 



Inspectors 

Hinson, Paul F. 
Hoffman, Paul Frank 
Holland, Chas. Hubert 
Holland, Joseph W. 
Hooker, Alphonse S. 
Houston, Mills R. 
Hunt, Cfaas. M. 
Ingraham, Charles F. 
Isunael, Joseph L. 
Jennese, Walter £. 
Johnson, Augnst P. 
Eelley, Hugh L. 
Kerr, James 



Kniehton, Harvey B. 
Lasner, Abraham H. 
Lasher, Leslie C. 
Lazonby, J. Lionel 
Lee, Dock 
Lee, Henry C. 
Lenz, Friedrich 
LeRoy, Merton 
Lindner, Roes W, 
Linger, Russell B. 
Little, Am and R. 
Little, Leland S. 
Lower, William D. 
Ludlam, Joseph W, 
Hahan, Charles R. 
Marsh, Berry L. 
McAllister, Atonzo O. 
McCullough, James D. 
McLendon, Albert S. 
McLendon, John A. 
Merrill, William H. 
Millington, Wm. V. 
Mills, Steve T. 
Mongle, Thos. M. 
Moore, Joseph W. 
Moore, Jules B. 
Murphy, Noah A, 
Nanney, Wm, C. 
Niedernhoefer, Wm. F. 
Norwood, Jesse A. 
Norwood, John N 
Nutting, Chas. T 
Oliphant, Ross G. 
O'Shields, Odom S. 



Osteon, Ray J. 
Owens, Thomas E. 
Parham, Hosmer S. 
Park, Bradley 
Parker, Frank R. 
Pemberton, Redden H. 
Peters, Ralph 
Putnal, Bonnie W. 
Rnwla,JohnC. 
Reese, Mitchell A. 
Reynolds, David N. 
Rooerts, Frank Arthur 
Roberts, George L. 
Roberts, Henry L. 
Roberts, Leon F. 
Roberts, Samuel F. 
Robinson, Tom 
Robinson, Vernon K. 
Rodgers, Wm. B. 
Ross, George N. 
Ross, James Brown 
Sadler, Ralph T. 
Simmons, James R. 
Simon ds. Jay 
Smith, Lonnie S. 
Snell, Rob^t L. 
Stephens, Charlie S. 
Stephens, William L. 
Stevens, R. C. 
Stevenson, Asbary C. 
Stokes, Clifford 
Strong, C. E. 
Sturrap, Eric G. 
Swartsel, Howard B. 
Thomas, William H. 
Tobias, Benj.B. 
Ulmer, Julius E. 
Vaughan, James D. 
Wade, George W. 
Walker, George Samael 
Walton. William Karl 
Wartmann, Henry A. 
Weils, Benjamin B. 
Wever, Ellison Capers 
Wiley. Talmage M. 
Wilson, James H. 
Wilson, Joseph H. 
Wood, Clarence 0. 
Yetter, Morris D, 
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Department of Nursery Inspection 
F. M. O'Bvrne, Nursery Inspector, in Charge 
Harn, S. P., Assistant Nursery Inspector* 
ZelutT, U. C, Assistant Nursery Inspector 
Griroes, D. W„ Assistant Nursery Inspector 
Chaflin, J,, Assielant Nursery Inspector 
Bibby, P, P., Assistant Nursery inspector 
DaCosta, Miss Mary W., Stenographer 
McIIvaine, Miss Lucretia, Stenographer 

Packingr-House Inspectors** 

Alexander, G. T. Francis, H. H. Meares, A, L, 

Baskin, J. D. Hinderliter, M. L. Meares, George W 

Bearss, W. 0. Kime, C. D. Miller, H. A. 

Campbell, W. P. Lee, W. E. Morrow, A. G. 

Childs, J. E, LeGreid, W. C. Stoltz, F. W. 

Davis, L. L. McCraney, D. Williams, Boyce 

Department of Entomology 



Evans, Miss Ella M., Stenographer 

Department of Fort and Kailway Inspection 
(Plant Commissioner in Charge) 

Hull, W. N,, Dep-uty Port and Railway Inspector' 
Brown, A, C, Deputy Port and Ra-lviay Inspector 
Gehry, Erail L,, Deputy Port and Railway Inspector 
Merrill, Geo. B,, Deputy Port and Railway Inspector 
Brown, Luther, Deputy Port and Railway Inspector 

Department of Plant Pathology 

(Plant Commissioner in Charge) 

Jehle, Dr. R. A., Assistant Plant Pathologist 

Employees Whose Appointments Were Effective on 
November 30, 1916 

Secretary's Office 
Kellum, J. G., Secretary 
Burch, F. A., Assistant 

•As the Inspection of c 



" " Pncklnpr-house Inspectors " nre employed t 

dlpninCi scrubbine or other precautionary ireatmL .. . _ 

Btock packed by certain nurseries, such iis those occurrins lu tuimnj tuamuu- 
acate orens, etc., nniJ are paid only for lime nctunlly employed. The wagea 
of the paeking-houae Inspectors are ctiart'ed to the nurnerles in which Ihelr 
work Is performed. The I'lanl Board Incurs no e.-iperse (or their Hervices. 

•Deputy Port and Railway Inspectors of the State Plant Board are also 
Collabornlors of the Federal HirtlcuUural Board, U. K. Departmenl of Agri- 
culture, but as such receive only a nominal salary of JI.OO per month each. 
No other expense In connection with the porl and railway inspection work In 
Florida Is defrayed by the Federal Horticultural Board. 
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Plant Commissioner'a Office 
Newell, Wilmon, Plant Comrmaaumer 
Goodwin, J. C, Chief Clerk 
Simmons, Mrs. L. A., Stenographer 
Comwell, Miss Madge E,, Stenographer 
Laropkin, Miss Isabel, Stenographer 
Carlisle, Mrs. Kathleen R., Stenographer 
Colson, Mrs. K. D., Stenographer 
Walljn, Miss Evlyn, Stenographer 
Mabee, Miss Mildred, Office Aeeittant 
Lloyd, Henry (col.). Janitor 

Department of Citrus Canker Eradication 
(Plant Commissioner in Charge) 
Stirling, Frank, General Inspector 



DisTKicT Inspectors 

Heck, Joy Nietand, F. C, 

Horton, H. A. Schlobiir, John 

Mears, John M. Smith, Cleve F. 

Miller, J. A. Swanson. A. L. 

Wilson, G.H. 



Csmpbell, Matthew G. 
Clarit, Virgil I. 
Daniel, Leon A. 
Gist, J. V. 
Haiulin, Neal E. 

Assistant District Inspectors 

Albrecht, Charles J. Carter, Howard G. Potter, Edwd. Raymond 

Bass, Milledge M. Fletcher, J. M. Tedder, George E.. 

Bollinger, Harry D. Goldberg, Edward Robt. Wartmann, Henry A. 

Hoenshel, Paul M. 



Grove Supervisobs 



Bragdon, Kenneth E. 



Artis, Harvey C. 
Baker, Thos, J. 
Barber, Bascom D. 
B a reus, George D. 
Bateman, Raymond G. 
Bear den, Cleveland C. 
Browne, Clarence E. 
Burden, G. F. 
Cary, Chas. L. 
Cash, Richard P. 
Chandler, Luther L. 
Cox, Charles A. 
Cnim, Lemil Clarence 
Culley, Percy Edward 
Dillineham,H.J. 
Dixon, C. D. 
Douglass, Elmer E. 
Eikenberrv, H, D. 
Eiland, John 
Flowers, B. L. 
Ford, Arthur E. 
Fuchs, Fritz 
Gaines, Geo. B. P. 
Gaston, B. O. 



Thompson, Alpheus A, 



Foremen op Inspectors 

Gibson, Pearl B. Nutting, Chas. T. 

Gossman, Harvey L. -^..t... < ^ 

Graham, Erwin M, 

Green, Joseph T. 

Gwynn, Eddie L. 

Harter, W. W. 

Haywood, Frank E. 

Henderson, Rufus C. 

Henderson, William H. 

Hob son, Robt. Leonard 

Holcomb, James M, 

Horton, Edward S. 

Ingram, John W. 

Ingram, Otia D. 

Johnson, August P. 

Kelly, Emory L. 

Kerr, James 

Laing, James David 

Liles. Ed. 

Lindner. Ross W. 

Lower, William D, 

Ludlam, Joseph W. 

Mahan, William D. 

McClanahan, Howard S. 

McCInnahan, Samuel L. 

Mendel. Jan""? C. 

Millington, Wm. V. 



O'Neal, James R. 
O'Shields, Odom S. 
Parker, Frank R. 
Raab, Albert G. 
Rahn, Wm. J. 
Reynolds, David N. 
Reynolds, Roscoe 
Richmond, Leon C. 
Rogers, Frazier 
Schumacher, Henry E. 
Scott, William J. 
Sheffield, Chas. P. 
Sloan, Geo. D. 
Stephens, William L. 
Stone, O. T. 
Strain, John G. 
Swartsel, Howard B. 
Thomas. William H. 
Thompson. Troy 
Vaughn, Mollov C. 
Wade, George W. 
Wait, Stephen B. 
Warner, L.Russell 
Willi ford. TalmageY. 
Witt, Henry S. 
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Albrecht, Alfred C. 
Alexander, David H. 
Alexander, Guy T. 
BailUe,Wm.J.,Jr. 
Baker, Byrd O. 
Baker, Georee H. 
Baker.J. Otia 
Baker, L. J. 
Baker, Willie 0. 
Ball, Joseph H. 
Barnett, Harry B. 
Bass, Clarence A. 
Beaty, Alwyn h. 
Benedict, waiiam L. 
Seville, Ulmont U. 
Black, Alvin L. 
Blackburn, Grover C. 
Bosse, Ruf us F. 
Boyett, Marshal M. 
Bradford, Horace 
Branan, James Ruben 
Brown, Charles M. 
Brown, James B. 
Brown, Merle R. 
Brown, Ollie D. 
Buchanan, Rex 
Buff, William D. 
Butts, John L. 
Calcote, William H. 
Camp, Paul Z. 
Carpenter, Stanley D. 
Cash, R. A. 
Cellon, F. M. 
Chamberlin, Harry T. 
Church, Harry W. 
Clark, Arthur J. 
Clin^r, John A. 
Conner, Daniel S. 
Craft, Fred L. 
Crum, Westley A. 
Curry, W. R. 
Cutts, William H. 
Daniel, Basil £. 
Daughtrev, J. A„Jr. 
Davis, Robert H. 
Dickey, Edward K. 
Dickson, Albert M. 
Dobbin, James McC. 
Donaldson, Wilson T. 
Dukes, James R. 
Dukes, Redding: A. 
Dunawav, Wilbur E. 
Dvson, Zeblon V. 
Eberhardt. Walter F. 
Ellis. Thos. R. 
Fish. Robert E. 
Fitch, Samuel H. 
Foptr, Harrv W. 
Forbes, Walter R. T. 
Freeman, Jesse W. 
Prierson, Hill H. 



Frier son, Ed. 
Fry, Benjamin B. 
Fuller, Richard M. 
Garcia, John R. 
Gench, Carl 
Grace, Don H. 
Graves, Thomas L. 
Gray, Charies F. 
Hall, Clayton E. 
Hall, James E. B. 
Hammell, David L. 
Hampson, Charles H. 
Hansen, Hans W. A. 
Harkins, D. L. 
Harrison, Cyrus J. 
Henderson, Francis M. 
Henderson, J, Harvey 
Hoffman, Paul Frank 
Holland, Edward Alton 
Holland, Joseph W. 
Hoi ton, John C. 
Hood, Richard V. 
Hooker, Alphonse S. 
Howell, John F. 
Hutchinson, D. 0., Jr. 
Ingraham, Charles F. 
Irwin, Harry M. 
Ishmael, Joseph L. 
Jackson, Henry C. 
Jackson, James 
Janes, George 
Jenness, Walter E. 
Keller, P. C. 
Kersey, Walter L, 
Knight, Robert L. 
Kinyoun, Gray 
Lahrman, Walter O. 
Lamb, Kirkland S. 
Lasher, Abraham H. 
Lasher, Leslie C. 
Lawley, Harley H, 
Lazonby, J, Lionel 
Lee, Dock 
Lee, Henry C. 
Lee, Lewis M. 
I^. Russell E. 
I'Cnz, Friedrich 
I.eRoy, Merton 
Levis, Norris K, 
LiKht,L. S.,Jr. 
I,indley, Kingston H. 
Little, Arnaud R. 
Mahan, Charles R. 
Malonev. Clarence B. 
Marsh. Berry L. 
Marsh. James F. 
Marshall. Galen G. 
Martin, Clarence W. 
McAllister, Alonzo O. 
McCullough. James D. 
McKay, Haden M. 



McLendon, John A. 
Mc Mullen, Henry L. 
Melendy, B. E. 
Melton, Wilbum P. 
MerrUl-WiUiamH. 
Miller, Herbert L. 
Moore, John L. 
Moore, Joseph W. 
Moore, Jutes B. 
Morgan, James Ralford 
Mo wry, Harold 
Neal, Cecil G. 
Niedernhoefer, Wm. F. 
Nixon, Roy R. 
Norwood, Jesse A. 
Noxtine, H. A. 
Oakley, Archie R. 
Oliphant, Ross G. 
Parham, Harry C 
Park, Bradley 
Pemberton, Henry F, 
Pemberton, Redden H. 
Pinelli, Joe 
Poos, Fred W., Jr. 
Potter, Roscoe D. 
Pryor, T. J. 
Putnal, Bonnie W. 
Rawls, Axon Badger 
Reese, Mitchell A. 
Roberts, Frank Arthur 
Roberts, Geo. L. 
Roberts, Samuel F, 
Robertson, Paul F. 
Robinson, Tom 
Robinson, Vernon K. 
Rodgers, William B. 
Ross, George N. 
Roas, James Brown 
Royal, John W. 
Rudesill, Dick 
Sails, Kenneth T. 
Scudder, Hamilton F. 
Sealey, John 
Seeds, Harvey W, 
Seitz, Harry G. 
Shelton, J. L. 
Sherman, Charles D. 
Sherouse, Dave T. 
Shriner, Ike M. 
Simmons, James R. 
Simonds, Jay 
Smith, Clyde 
Smith, Herman D. 
Smith, Joseph G. 
Smith, Lawrence O. 
Smith, Lonnie S. 
rpiller, William A. 
Steil. Fred H. 
Stephens. Charlie S. 
Stevens, R. C. 
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Stevenson, Elbert M. 
Stevenson, Geoige A. 
Stevenson, Richard D. 
Stokes, ClifFord 
Strongf, C. E, 
Swann, Porter R. 
Taylor, Jesse F. 
Thomas, Paul 
Thompson, Roy 
Thomson, JameB 
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Inspectors (Continued) 

Tryon, Harry D. ^?y*^' Ellison Capers 



Ulmer, Julius E. 
Ulmer, Robert L. 
Vaughan, James D. 
Vetter, Paul 
Vincent, Clarence A. 
Walker, George Samuel 
Walker, Shirley B. 
Wells, Benjamin B. 
Wells, Paul L. 



Whidden, Marion T. 
Whitehurat, Andrew A. 
Whitehurst, Linton L. 
Whittington, C. E. 
Wilder, H.S. 
Wilson, JamssH. 
Wilson, Joseph H. 
Wood, Clarence 0. 
Woodruff, Seth L. 



Department of Nursery Inspection 



Alteood, G. E. 
Bearsa, W. 0. 
Block, W. C. 
Bruyiere, J. 
Campbell, W. P. 
Conrad, Chas. A. 
DeLanoy, S. S. 
Dougher^, Lynn 
English, B. S. 
Francis, H. H. 
Gantt. J. E. 
Jenner.J. T. 



Zeluff, U. C, Aaaiaiant Nursery Iiupeetor 
Chandler, Stewart C, Aeeietant Nwraery Iiupeetor 
Bibby, F. F., Aasietant Nursery Inspector 
Nanney, W. C, AseiKtant Nursery inspector 
Roberts, Leon P., Assittant Nursery fnapector 
Bynum, Bli K., Assistant Nuraery Itispeetor 
Wilson, C. E^ Assistant Nursery Inspector 
Kirkpatrick, L. L,, Assistant Nursery Inspector 
Hunt, Chas. M., Assistant Nursery Inspector 
Carothers, A. B., Aaaistant Nursery Inapeetor 
Linger, R. B., Aeeietant Nursery Inspector 
DaCosta, Miss Mary W., Stenographer 
Mcllvaine, Miss Lucretis, Stenographer 

Packinsr-House Inspectors 

Keller, Wm. Roper, B. H. 



Kime, C. D. Sadler, F. W. 

Lee, W. E. Scorgie, L. A. 

Luce, D. H. Smith. L. W. 

McCollom, J, A. Stewart, J. L. 

McCraney. D. Stoltz, F. W. 

Millen, S. E. Summerall, Perry 

Miller, H. A. Tate, L. Z. 

Oesterle, Chas. Townaend, L, N. 

Parker, P. C. Tullbery, C. C. 

Pylant, S. L. Williams, Boyce 

Rogers, 0. H. Wright, W. W. 
Department of Entomology 

Dr. E, W. Berger, Entomologist, in Charge 
Mason, A. C, Aaaistant Entomologist 
Evans, Miss Ella M., Stenographer 

Department of Port and Railway Inspection 
(Plant Commissioner in Charge) 
Hull, W. N., Deputy Port and Railway Inspector 
Brown, A. C., Deputy Port and Railway Inspector 
Gehry, Emil L., Deputy Port and Railway Inspector 
Merrill, George B., Deputy Port and Railway Inspector 
Brown, Luther, Deputy Port and Railway Inspector 
Grimes, D. W., Deputy Port and Railway Inspector 
Staples, I., Deputy Inspector 
Mitchell, Joseph, Deputy Inspector 

Department of Plant Pathology 
(Plant Commissioner in Charge) 
Jehle, Dr. R. A., Assistant Plant Pathologist 
McKay, Haden M., Temporary Assistant 
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FINANCIAL REPORT 

The following report on the finances of the Board is sub- 
mitted by Mr. J. G. Kellum, Secretary: 

" Tallahassee, Fla., Sept 30, 1916. 
State Plant Board. 

Gentlemen: — I have the honor to submit the following re- 
port of the finances of the Board for the period beginning May 
1st. 1915, and ending Sept. 30th, 1916. 



Resources 
General Appropriation for year ending April 30, 19 16. .|3 5, 000.00 
General Appropriation for year ending April 30, 1917.. 35,000.00 
Special Appropriation for the Eradication of Citrus 

Canker 125,000.00 

Donations and Incidental Collections 5569.27 



Total..,. 



Expenditures 

For Salaries (116,236.96 

For Office Supplies 7,427.74 

For Traveling Expenses 20,718.60 

For Printing Bulletins, etc 2,241.24 

For General Supplies 11,662.05 

For Miscellaneous Expenses 2,513.56 

Unexpended part of Appropriation for year ending 

AprU 30, 1916 J8 



Total Expenditures... 



Balance September 30, 1916 t 39,568.94 " 

Itemized Expenditures 

Resources. Special Fund 

Appropriation (126,000.00 

Expenditures 

Foi- Salaries *, ( 83,232.41 

For Office Supplies 323.63 

For Traveling Expenses 14,498.97 

For Printing Bulletins 34.00 

For General Supplies 6,274,81 

For Miscellaneous Expenses 1,684.57 

ToUl Expenditures 111,048.39* 

Balance Unexpended September 30, 1916 ( 13,951.61 

C the October 



•Does not Include expensea tncurred durlnE September, 191G, vauchsrs t 
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Donations and Incidental Collections 
Resources 

Total Receipts from May 1, 1915, to September 1, ldl6 $ 6,369.27 

Expenditures 

For Salaries $ 1,646^ 

For Traveling Expenses 76.66 

For Printing 1.96 

For General Supplies 1,630.75 



Total Expenditures to September 30, 1916.. 3,253,76 



Balance on Hand September 30, 1916 9 2,115.51" 

General Fund 

For Year Ending April 30th, 1916 

Resources 



...I 35,000.00 



Expenditures by Items 

For Salaries % 18,014.74 

For Office Supplies 6,596.47 

For Traveling Espenses 5,122.07 

For Printing Bulletins 1,627.09 

For General Supplies 3,131.75 

For Miscellaneous Expenses 607.70 

Balance Unexpended for Expenses of Year. .18 



For Year Ending April 30th, 1917 
Resources 



•The disbursement ot the General Fund durins the fiscal year < 
April 30. 1918, classified by departments rather than by Items, t/ob bs fo 

Plant Board, Expenses ( 298.97 

Advisory Committee, Expenses 794. BE 

Secretary's Oflico (Tallahassee) 1,310.74 

Plant Commisaloner's Ofllce {Galne9vlll<;) 13,601.13 

Department of BntomolOKy .. .. 4,573.50 

Department ot Nursery Inspection 10,793.17 

Department of Plant Patholog-y. - 2,189.43 

Department of Port and Railway Inspeollon . — 1,438,36 

Doexpended balance revertlnK < -1' 

Total..- — *35 

— Plant Commtaslonar. 
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Expenditures 

For Salaries $ 8^44.31 

For Office Expenses 507.64 

For Traveling Expenrea 1.022.00 

For Printing Bulletins 678.20 

For General Supplies 724.74 

For Miscellaneous Expenses 221.29 

Total Expenses to September 30, 1916 11,498.18" 



Balance Unexpended ¥ 23,501.82 

Respectfully submitted, 

J. G. Kellum, Secretary." 

ESTIMATES 

The following estimates on the appropriation required for the 
general work of the Plant Board during each of the ensuing 
fiscal years are based upon furnishing the fanners and fruit 
growers of the State with that protection against injurious in- 
sects and diaeaaes contemplated by the Florida Plant' Act of 
1915 and which means to them countless thousands of dollars 
saved from the ravages of these ;)ests, as well as thousands 
more from peats which are certain to enter Florida from other 
States and countries should this protection not be aiTEorded. 

The continuing appropriation of $35,000.00 per annum, made 
by the last Legislature for carrying out the general provisions 
of the Plant Act, has been found totally inadequate for the pur- 
pose. The reason for this lies largely in the fact that the doora 
of Florida were wide open for years, with no protection being 
afforded its agricultural industries, with the reault that the agri- 
cultural pests already introduced into the State annually levy a 
toll of from 15 to 25 per cent on the general farm crops and 
from 40 to 60 per cent on the fruit and truck crops. 

Unfortunately practically all supplies used by the Plant Board 
in its work, such as paper, stationery, laboratory equipment, 
chemicals, disinfectants, etc., have greatly advanced in price 

••The dlBburBement at this ItPin, by ciPiiaruneiitH, was na follows: 

Plant Bourd. ExpenHi:H t 0.00 

AUviHory Committee. Kxin-n^cH 66.60 

SecrcUiry'H Offli-= 412.4B 

I'lanl CommiHBioner's oH^ce 1.222.69 

ncDartmcut of EntoninloBy 1,127.17 

Ddnirtmrnt Of NuriKTV lnsi)ept1on _ 2.277.2« 

Dc-]>urtriiL->it of Plant l'nlliolo,iy B2J.18 

Duliarlnn'iit o( Port and Hnilwny InnpcpHuii Z.E8D.23 

Totiit, May I. to Sept. 30. liUfi -. 111,198.18 

— Plant Commissioner. 
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since the appropriation was made. The rapid upward tendency 
of salaries being paid by commercial organizations has also 
made it extremely difficult, and in many cases impossible, for 
the Plant Board to retain efficient employees at the salaries 
which its resources permit it to pay. Despite the increased cost 
of supplies and of services the following estimates are based 
upon actual experience during the past 18 months, 

GENERAL FUNI> 
Estimated Expenses Per Annum 

Plant Boaed 



Secretaey's Office 



60.00 

% 



Salary of Secretaty $ 600.00 

Salary of Assistant Secretary 600.00 

Postage and Stationery 100.00 

Total 

Plant Commissioner's Office 

Salaries: 

Plant Commissioner $ 4,000.00 

1 Chief Clerk 1,500.00 

1 Filing Clerk at S60.00 per month- 720.00 

2 Stenographers at {75,00 per month, each 1,800.00 

, . . ., . 1,680.00 

360.00 



Total, Salaries 

Traveling Expenses, Plant Commissioner % 



Telephone and Telegrams _ _. . . 

Letterheads, Plain White Paper, Envelopes, etc 165.00 

Office Desks, Tables and Chairs 115.00 

- Filing Furniture - 140.00 

Filing Folders, Guide and Record Cards, Blank 

Books, etc 180.00 

Typewriters and Typewriter Maintenance 325.00 

Repairs and Maintenance of Rooms Occupied at Uni- 
versity of Florida, and Equipment of Storerooms 

and Laboratory in Attic of Language Hall 7.5.00 

Express, Drayage and Frei(;ht 140.00 

Multigraph Supplies and Maintenance 185.00 

Publication of Quarterly Bulletin.* 4 Issues, 20,000 

Copies Per Issue, at $800.00 Per Issue 3,200.00 

Postage on Quarterly Bulletin at Second-Class Rate, 

4 Issues at $18.00 Per Issue 72.00 
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Publication of Plant Board " Circulars " Containing: 
Rules, Reflations and Public Notices of tbe 
Board as Adopted, 12 Issues, 5,000 Copies Each, 

at $26.00 Per Issue 812.00 

1 Addressing Machine and Accessories 1,030.00 

Electricity,** 12 Months, at ?5.00 Per Month 60.00 

Heat,** 4 Months, at $9.00 Per Month 36.00 

Reference Books and Agricultural and Technical Pub- 
lications*** 260.00 



Total, Plant Comftiissioner's Office $ 

Department op Nursery Inspection 

Salaries: 

Nursery Inspector (Chief of the Department) $ 2,260.00 

12 Assistant Inspectors at $1,200.00 14,400.00 

2 Stenographers at $75.00 Per M^nth 1,800.00 

1 Stenographer at $70.00 Per Month 840.00 

Total, Salaries $ 



Traveling Expenses: 

Nursery Inspector $ 375.00 

12 Assistant Inspectors at $60 Per Month Average 8,640.00 

Postage 720.03 

Stationery 145.00 

Telegrams 90.00 

Typewriters, Maintenance, Office Furniture, Fil- 
ing Material and Record Blanks 325.00 



Total, Department of Nursery Inspection $ 29 

Department of Port and Railway Inspection 

Salaries: 

Port and Railway Inspector (Chief of the De- 
partment) $ 2,000.00 

4 Deputy Inspectors at $1,500.00 6,000.00 

2 Deputy Inspectors at $1,200.00 2,400.00 

1 Deputy Inspector at $ 600.00 600.00 

2 Deputy Inspectors at $ 240.00 480.00 

1 Stenographer at $900.00... 900.00 

Total, Salaries $ 12 

Traveling Expenses: 

Port and Railway Inspector. $ 750.00 

3 Deputy Inspectors at $600.00 1,800.00 

Postage 150.00 

Telegrams 40.00 

Stationery 65.00 



••Psyable to the Unlveralty of Florida. 

■**Tlie Plant Board funds have not heretpfore permitted of the purchaa* 
of reference workB, which are urgently needed. 
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Publication of "Port and Railway Inapection Notices," 
Estimated 6 Issues, of 6,000 Copies Each, at 
J21.50 Per Issue 107^ 

Kxpress, Drayage and Preiirht 25.00 



Parcels-Post Plant Inspection* 



Salary, 1 Deputy Inspector. $ 1,200.00 

Disinfectants, FumlmitinE; Boxes, Tags, etc 400.00 

Drayage on Parcel Post Packages for Inspection, Be- 
tween Post Office and University at Gaines- 
ville, at $15.00 Per Month. 180.00 



Total, ParcelsTpost Plant Inspection I 1,780.04 

Depaetmbnt op Entomology 

Salaries: 

Entomologist (Chief of the Department) t 2,600.00 

1 Assistant Entomologist. 1,200.00 

Labor 220.00 

I 8,920.00 
Traveling Expenses: 

Entomologist S 400.00 

Assistant Entomologist 350.00 

760.00 

Post^e « 310.00 

Laboratory Supplies 460.00 

Express, Freight and Drayage 95.00 

Reference Books 160.00 

Fomiture 200.00 

Special Laboratory Equipment (Benches, Pots, Tubs, 

etc.) - 85.00 

Observation Cages for Life History Work 150.00 

Photographic Supplies 130.00 

Insect Cases, Labels and Record Files 110.00 

Chemical and Laboratory Reagents 60.00 



Total, Department of Entomology S 6,420.00 

Department op Plant Pathology 

SiUaries: 

Plant Pathologist (Chief of Department) S 3,000.00 

1 AssisUnt Plant Pathologist. 2,600.00 

S 5,Si)i).0O 
Traveling Expenses: 

Plant Pathologist S 650.00 

Assistant Plant Pathologist. 240.00 

■Under an order ISHued by the Third Assistant PostmaBter-aeneral an 
October Z4. 1916, all mail shipments of plants and plant producis addreiised 
(or delivery at Florida pout omces are required sent to QBinesvllle foi- in- 
spection by the State Plant Board. 
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Reference Books and Publicatioi 



900.00 
126.00 

60.00 
110.00 
140.00 

35.00 



Tropical Laboratory, Redland, Dade County 



Gasoline for Gas Plai 



Trees and Plants for Use in Experiments... 



125.00 
lOO.OO 
80.00 
60.00 
80.00 
30.00 
40.00 



Total, Department of Plant Pathology- 



Plant Commissioner's Office... 



Department of Nursery Inspection.- 



t S60.00 

„, 1^00.00 

18,013.00 

. . . 29,685.00 

Department of Port and Railway Inspection ^ 16,667.60 

Parcela-Post Plant Inspection 1,780.00 

Department of Entomology 6,420.00 

Department of Plant Pathology...^ 8,125.00 



Grand Total, General Fund Per Annum.... 



I 81,140.50 

Citrus Canker Eradication 
The actual cost of conducting the canker eradication work in 
Florida from May 1 to September 30, 1916, five months, was 
$179,671.51*. or $35,934.30 per month. This was at the rate 
of $431,211.60 per annum, but despite the practice of every pos- 
sible economy that could be devised the number of men em- 



•This 


amount 


iraB expended as 


follows: 








Out of Plant 
Act Special Fund 


Out of Federal Appropriations, 
by Bureau of Plant Industry 


»rs?s ! 


Salaries 


Trav. 
Expense 1 Supplies 


■ Trav. 
Salarlea ; Eipansea 


Supplies 


Total for 
Uontb 


May 


I 3&.00 


1218.09 ; (183.99 


tI9.2B1.0B 


(4.902,68 


Jl.290.07 


J2B.940.88 


June 


lES.EB 


BE6.12 27S.S8 


21,174.9S 


6.B87.62 


1.470.74 


33,SSS.9T 


July 


102. sol 141. IB ' TS.99 


27,I07.0B 


B.478.9B 


' l.flie.83 


87,620.81 


August - 


101.67] 4B.73 i 137.25 


27.852.4B | 8.«88.97 


a.91B.B0 


40,740.88 


September 


2*0,33 1 T1.B6 ■ 96.99 


27,919,88 1 9.B17.ES 


■ 4.380,90 


42,248.19 


Grand T 
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ployed was not sufficient to secure the maximum efficiency and 
speed in stampinsr out the various outbreaks. It is a certainty 
that it will require a continuation of this work on at least as 
extensive a scale as at present for two and one-half years to 
come. Assuming that tiie Bureau of Plant Industry, United 
States Department of Agriculture, will provide for the continu- 
ation of this work from the time of this report until April 30, 
1917, it is seen that sufficient funds for continuing the inspec- 
tion and eradication work for two years from the latter date 
must be available. Based upon the actual cost of conducting 
this work during 1916 and without anticipating any unusual 
developments or emergencies, the sum of $431,200.00 per an- 
num, or $862,400.00 for the two-year period, will be required. 
Assuming, again, that the Federal Government will co-operate 
to the extent of paying one-half the cost of the eradication work 
during the two-year period, through appropriations made by 
Congress, a minimum of $431,200.00 must be made available 
from other sources. 

I therefore recommend that your honorable Board present to 

His Excellency, the Governor of Florida, and to tiie members 

of the Legislature, the advisability of appropriating not less 

than $431,200.00 as a special fund with which to continue the 

' work of eradicating citrus canker. 

Grand Summary of Funds Requked 

General Fund, Fiscal Year ending April 30, 1918 $ 81,140.50 

General Fund, Fiscal Year ending April 30, 1919 81.140.50 

Special Fund for the Eradication of Citrus Canker.. 431,200.00 

Grand Total $593,481.00 

, Respectfully submitted, 

WiLMON Newell, 

Plant Commissioner. 
Gainesville, Fla., 
November 30, 1916. 
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DEFARTMENT OF CITRUS CANKER ERADICATION 

Refobt on Eradication Work for Quarter Ending 
March 31, 1917 

The following report on the canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. S- 
Department of Agriculture, during the three months ending 
March 31st, has been compiled by Mr. Frank Stirling, General 
Inspector: 

Quarter Ending March 31, 1917 

Citrus grove trees inspected 

Citrus nursery trees inspected... 

Inspectors emplojed 

New properties showing infection 

Total properties siiowing active infection 

Grove trees found infected 

Nursery trees found infected - 

Counties in whicb active infections were found- 



3,451,027 

.15,771,754 
378 



General Summary 

Florida counties in which canker has been found 22 

Grove trees found infected since May, 1914 13,363 

Nursery trees found infected since May, 1914 342,228 

Number properties infected to March 31, 1917 443 

Properties declared no longer " danger centers " 306 

Properties still classed as " infected " March 31, 1917. 137 

The following table shows the number of citrus grove trees 
found infected with canker during each month from the begin- 
ning of the eradication work to March 31, 1917: 



1914 




1915 




1916 




1917 








January ... 


. 306 


January .... 


Sfi 


January 


14 






February . 




February .. 


21 


February ... 


4 






















AprU 


. 408 


April 


4i» 






May 


im 


May 


lft4'^ 


May 


33fi 








1fi» 


June 


. VV2 


June 


45« 






July 


?75 


July 


fifil 


July 


34A 








1H13 


August 


1345 


August 


219 






September .. 


767 


September . 


filS 


September . 


124 






October 


r>m 


October 


214 


October 


451 








773 


November . 


494 


November ,. 


1R1 






December . 


. 866 


December . 


.. 256 


December . 


. 27 
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DEPARTMENT OF PORT AND RAILWAY INSPECTION 
Repoet for the Quarter Ending March 31, 1917 

The following report on the inspection of shipments and 
importations, all ports and stations, has been compiled by Mr. 
K. E. Bragdon, Deputy Port and Railway Inspector: 
Ships and Vessels Inspected: 

From foreign ports. 376 

From TJ. S. porta other than Florida 231 

From Florida ports 693 

Total 1200 

Shipments Inspected: 
Arriving b? water: 

Passed 45 

Treated and passed 11 

Returned to shipper. 54 

Detained, subject to return 3 

Contraband destroyed 523 

686 

Arriving by express, freight, etc.: 

Passed 273 

Treated and passed. 31 

Returned to shipper 15 

Detained, sabject to return 51 

Contraband destroyed 39 

412 

Total shipments inspected. 1048 

Principal Pests and Diseases Intercepted 



Insect or Disease 

Cactus scale 

California black scale. 
Calif omia red scale.... 

Camphor tbrips 

Chan scale _ 

Cottony cushion-scale. 
Cottony cushion-scale. 
Cottony cushion-scale. 
Cottony cushion-scale. 

Crown gall 

Crown gall 

Crown gall 

Dictyospermum scale. 

Florida wax-scale 

Florida red scale 

Fern scale.... 

Healy-buK 

Helanose 

Hango scale 

Nematode root-knot.... 
Nematode root-knot.... 
Nematode root-knot.... 



Occurring 

Cactus 

Hibiscus 

Oleander 

Camphor 

Palm 

Croton 

Croton 

Avocado 

Rose 

Rose 

Grape 

Peach 

Pear 

Citrus 

Fern 

Citrus-'--'-. 

Mango 

Ap'-le 

' Fig--^-----..--. 



Florida. 

Florida 

Florida. 

Florida. 

Georgia 

Florida. 

Cuba. 

Cuba. 

Jamaica 

South Carolina 

Florida. 

Georgia 

Spain 

Florida 

Florida 

Georgia. 

Florida 

Florida 

Florida 

North Carolina 
Georgia 
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Insect or Dieesn 



Occurring 01 



Nematode root-knot..... Fig. 

Nematode root-knot.... Fig. 

Nematode root-knot. . Fig. 

Nematode root-knot.... Grape 

Nematode root-knot... Holberr; 

Nematode root-knot... Papaya. 

Nematode root-knot. Peach... 

Nematode root-knot. Peach 

Nematode root-knot.... Peach 

Nematode root-knot... Plum 

Nematode root-knot. .. Plumbago. 

Nematode roolrknot... Ro8e.~. 

Rufous scale. Tamarind 

Rufous scala Unknown plant.. 

Red spider Rose 

Peach-borer Plum 

Pnrplescale Citrus 

Papaya fruit-fly... Papaya. _.. . 

Papaya fruit-fly Papaya. _.., 

Peach scale. Peach 

San Jose scale. Apple..... 

San Jose scale Apple. 

San Jose scale Cherry 

San Jose scale. Cherry. 

San Jose scale. 1 Crattgus ap 

San Jose scale. I Mulberry 

San Jose scale... 1 Peach 

San Jose scale. i Peach 

San Jose scale. j Peach 

San Josescale Peach 

San Jose scale Pear 

San Josescale.... .. .Plum 

San Jose scale... , Plum. 

San Jose scale. Poplar 

S^ar-caoe borer ! Sugar-cane 

Whitefly. ; Avocado 



From 



Georgia. — 

South Carolina 

Texas. 

Georgia. 

Florida. 

Florida. 

Florida 

Georgia 

South Carolina 
Florida, 



Whitefly I Citrus... 



Florida. 

South Carolina 

Cuba 

Cuba 

Cuba 

South Carolina 

Florida. 

Cuba I 

Florida 

Florida 

Georgia. 

Noru Carolina 

Kentucky 

SoutJi Carolina 
North Carolina 

Florida 

Florida 

Geor^.. . . 

Illinois 

South Carolina 

. Florida 

Florida 

Georgia- 

Georgia 

Cuba. — 

Florida... 

Florida 



PARCEL POST PLANT mSPECTION 

Under an Order issued by the Third Assistant Postmaster 
General, October 24, 1916, mail shipments of plants and plant 
products addressed for delivery at Florida postoffices are re- 
quired sent to Gainesville for inspection by the State Plant 
Board. Inspection under this Order was commenced at the 
Gainesville postofGce November 4, 1916. Full details concern- 
ing this Order and the Act of Congress under authoritr of 
which it was issued will be found on page 154 of this issue. 
November 4 to December 31, 1916 

Parcels Inspected: 

Passed 166 

Treated and passed 6 

Returned to sender.. 

Detained, subject to return 1 

Infested or infected parcels destroyed. - 



Total Parcels Inspected.... 
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Parcel Post Plant Inspection 



Pests and Diseases Intercepted 



Pest 


Occorrineon 


Fnm 


Numberof par- 
cels infested 










Long scale. _ 

Pwple scale..... 

Nematode nmt-knot.... 


Citrus. 


Florida. „ 

Florida. _, 

Florida 


2 


Fi«- 


1 



QuABTER Ending Mabch 31, 1917 

Pabcels InsfectB): 

Pasaed .- 2294 

Treated and passed 80 

Returned to sender 661 

Detained, subject to return _ 12 

Infested or infected parcels destroyed 8 

Total Parcels Inspected. 

Pests and Diseases Intercepted 



Peat 


Occurring on 


FriHn 


Number of par- 
cels infested 




Walnut.......„ 

PInm 








Mississippi.. 








ohtoZ:_:: 








Ohio™ 


IS 


Dictyospermum scale... 
HeluioK. 


Rubber 


Ohio. 








Purple scale.. 


Citrus. 


Florida. 






Cismsdiaeotora... 


Ohio. 










Nematode root-knot..... 


Cycfemen. — 


Ohio 


16 


Nematode root-knot..... 


Ohio 












Geranium. 


Ohio. 












Honeysuckle 


Ohio 








Ohio. 

Ohio 






Lemon verbena..-. 
PrtmiOaobcoHica. 
Peach. 












Georiria. 

Ohio 






Peony. 


















Nematode root-knoL 


Rose. 

Rose, 


Pennsylvania... 
North Carolina 












Tomato. 

Violet 

Wistaria. 

Rose. 


Florida 




Nematode rool^knoL.... 
San Jose scale,.. . 


Ohio. 








Florida. - 

nhio. 




Whitefly. 


Citrus. 
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State Plant Board of Florida 

DEVOTED TO APPLIED ERTOMOLOCY AHD FLAHT PATHOLOGY IH GEHEUI, 
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Sent free lo all cllizeos of Florida. Offered ia exchange lor publications of 
the Fedeial and foreign govemiuenis and experiment stations, entoiooloeical and 
mycoIoKlcal journals, agricultural and horticultural papers and other publications 
of a similar nature. 

WiLMON Newell, Plant CommiHion«r Edilor 
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Gaioesvllle, Florida, under the Act of June 6, 1900. 

Cbises in the Canker Eradication Work. On more than 
one occasion situations have arisen which have threatened the 
success of the eradication work but always ingenuity, hard 
work and quick adaptation to changing conditions have saved 
the day. Such a crisis presented itself in the early summer of 
1915, when the number of canker-infected trees found in Dade 
County steadily increased each week. The Plant Board had to 
decide whether it would discontinue the fight in Dade County 
in order to cope with the disease in the balance of the State, 
before its funds became exhausted, or to continue the Dade 
Count? campaign with all available resources until the last 
moment. The latter policy was adopted and proved to be the 
correct one, for shortly afterwards the effectiveness of the woric 
was shown by a falling off in the number of infections. 

Between February 2 and 10, 1917, a severe cold spell visited 
Florida, amounting in some sections to a freeze of intensity, 
defoliating all citrus trees and in some cases killing young trees 
to the ground. Nothing of the kind had occurred since the be- 
ginning of canker eradication work. Inspection of the usual 
type, with all foliage killed, was of course impossible. Even 
before the cold weather moderated instructions went out to the 
District Inspectors calling for a thorough "cleaning up" in 
canker-infected properties. Fallen leaves were gathered up 
and burned and leaves remaining on the smaller trees were re- 
moved by hand and destroyed. Twigs and limbs injured by the 
cold were pruned out by t^e inspectors, the wounds disinfected 

"28) r ,,-= = CotH^lc 



Editorial 129 

and the surfaces of the trees disinfected by spraying with a 
'Weak solution of formaldehyde. The lowest temperature reached 
was not low enough to kill citrus canker bacteria and it was 
hoped, by these " sanitary " measures, to disjMjse of any dor- 
mant infections which may have existed in the dead and fallen 
leaves or in the pruned-out wood. It is too early yet to de- 
termine the results of this work but those in charge feel that 
the adaptation of methods to the new conditions have at least 
xesulted in no ground being lost in the fight against canker. 
With the appearance of the new spring growth inspection work 
was resumed in the usual manner. 

While this was going on another difficulty appeared. The 
Federal appropriation of a year ago was practically exhausted 
and word came from Washington to cut the canker eradication 
expenditures in Florida, for f'ebruary, by more than- $10,000. 
This emergency was promptly met by the inspectors them- 
sdves, many of whom made actual donations of the expenses 
incurred, while others voluntarily " laid off " in order to reduce 
the payroll. Twenty inspectors donated the use of their per- 
sonally-owned automobiles. The use of these cars, reckoned at 
f 1.60 per day per auto, amounted to $596.00. Traveling and 
other expenses defrayed by the inspectors during February 
amounted to $3,617.03 more. On February 28th orders came 
from Washington to discontinue all work as the appropriation 
was exhausted and Congress had not yet passed the Agricul- 
tural Bill providing new funds. For once the inspectors did 
not obey orders, for over two hundred of them continued their 
work, knowing full well they would receive no compensation. 
The time donated by the inspectors between March Ist and 4th 
amounted to $1,027.57. Expenses of eradication work person- 
ally defrayed by the men amounted to $237.62, while automobile 
usage was again donated to the value of $71.34, making a total 
of $5,549.56 in time and cash contributed by employees of the 
Plant Board and Bureau of Plant Industry between February 
1st and March 4th.* As a result of these donations, together 
with payment of part of the February expenses by the State 
Plant Board, the canker eradication work was carried through 
without serious interruption or grave risk being incurred. 

One would seek far to find an organization of men so de- 
voted and loyal to a public cause. 

■The Agricultural Bill, making tlSO.OOO available for canker eradication 
In th« South, was paBscd by ConKresn on March 4th. one hour before adjourn- 



f Prealdenl WUeon the same day. 



c izHi ..Google 



180 



State Plant Board of Florida 



RULES AND REGULATIONS MADE BY THE STATE PLANT BOAKS 

PURSUANT TO THE FLORIDA PLANT ACT OF 1915. 

UP TO AND INCLUDING APRIL 9, 1917 

PUBLIC NOTICE 

Declarinc Certain Insects uid Diseues to Be Public Naiiaaccs 

'Under the provisions of the Florida Plant Act of 1916, Chapter 6886, 
approved April 30, 1916, the Btate Plant Board of Florida, in accordance 
with Section 6 of said Act, does declare the following insects and diseases, 
and each and every plant and thing infested or infected therewith, to be 
public nuisances: 



PlanU Likely to Become Infeated 
or Infected 

'Avocado. 



Insect or IHsease 

Avocado Weevil 

(Heilipu« lauri Boh J. 
. Banana Soot Borer Banana. 

f SphenopluiTUe ( CoemopoUtea ) Sugar cane. 
aordidus Germar). 
Banana Wilt Disease, or "Panama Banana. 

Disease" (Fusarium spj. 

Brown Rot Lemons. 

(Pythiaev»tit eitropkora). Oranges. 
Brovni-tail Moth Apple (Pyrua maliie)^. 

(Euprootia ekryaorrhaea Linn^. Apple, crab (Pyrua core 

Apricot (Pruitua ar-meniaca). 

Ash, Black (FraxitiKa nigra). 

Ash, Blue (Fraxinua quadrangutata}. 

Ash, Red (Fraxintia pennaylvanioa). 

Ash, White (Fraxinua an%erieatia). 

Barberry (Berberia wigaria). 

Basswood (TUia amerieana). 

Beach Plum (Prwwua maritima). 

Beech, American (Fagna grandifolia). 

Birch, Black. 

Birch, Gray. 

Birch, Paper. 

Birch, Yellow. 

Blackberry (RiAvm vtUosw*>. 

Box-elder (Aear rteaunda). 

Cherry (Prvnua tivwm). 

Cherry, wild black (Pninva sen>tina>. 

Chestnut (Caatanea dtntaia). 

Chokeberry (Aronia n«Unu>earpa). 

Choke Cheri? (Padua nana). 

Crataegus, all species. 

Creeper, Virginia 

(Ampelopait q^inq^«folilt}. 

Currant (Ribes rubrum). 

Elm, American (Ulmua amarieana). 

Elm, Cork 

Elm, English 

Elm, Scotch 

Elm, Slippery. 

Gooseberry (Ribea groantlaria). 

Grape (Vxtia cordifoUa). 

Hopnombeam (Oatrya virginiea). 

Adopted Hay 4, IBIB. Amended Feb. 11, 1916. June E. 1914, AUff. 14. 
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Itittes and Reguiations 



Homb«am (Carpmud earoltntanaj. 

Haple, Cut-leafed. 

Maple, Red. 

Maple, sagar (Aetr aaeeharmian). 

Maple, fl^camore 

CAcar paewdo-platanMa). 
Maple, white (Aetr daeyearjmnt), 
Oaka (Quereua ap.;. 
Peach (Prunug penica). 
Pear (Pyrus eornmunu). 
Plum (Prurtue dometHea). 
Pynu pmnatifida. 
Quince (Cydonia wlgariaj. 
Quince, Japan (Cydonia japoniea). 
Raapbenr (Rubua ttrigonu). 
Roae (Rosa nitida), 
Shadbosh Mm«Ian«At0r canad«n»ia}. 
Spiraea (Spiraea thunbergH). 
Somach, Mountain. 
Sumach, Smooth. 
Sumach, StaK-hom. 
Walnut, blacK (Juglana nigra). 
Weigela roaea. 

Willow, wmping (Satise babylonica). 
Wistaria (Wittaria coTuequana). 
Witch-hazel (Hamamelit virgittiaKa). 
Citrus trees and plants, including the 

following : 
Bergamont (Citrus bergamia). 
Includes various kinds of medicinal 

Bigarade orange (C. wlgaria). 
Includes the bittersweet, sour and 
others of this type. 
Citron (C. Modiea). 

Includes various varieties of cit- 
rons ; also cedrat. 
Grapefruit, or Pomelo (C. deeumana). 
Hybrids. 
Includes the hybrids between vari- 
ous speciea of citrus — ^known un- 
der different names such as Mor- 
ton, Rusk, Citrange, Pomerange, 
Tangelo, etc. 
Kumauat (C. japoniea). 
Includes the various kinds of kam- 
quats. 
Lemon (C. limonia). 
Includes various varieties of lemon, 
also rough lemon, everbearing 
lemon, ponderosa lemon. 
Lime (C. limetta). 
Includes various varieties known as 
Key lime, Mexican lime, West 
Indian lime, etc. 
Mandarin Orange (C. nobHia). 

This includes all varieties of " kid 
glove " oranges grown in Florida, 
such as Satsuma, Tangerine, 
King, Oneco, etc. 
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Inflect or Disease 



Cocoanut Bud-rot 

(Bacillus eoli yat.). 
Cotton Square- weevil 

(Aittluinomwi vestitus BohJ. 
Dictyospermum Scale 

(CkrygompluUus dictyoepermi 
CUorg.))- 



Otaheite fC. 

Pomelo — ^See Grapefruit. 

Shaddock (C. decumarta). 

As separate from Pomelo. This In- 
cludes several varieties. 
Sweet Orange (C. aurantium). 

This includes all round orangeo 

■ commonly grown for commercial 
purposes in Florida. 
Trifoliate Orange or " Citrus trifoli- 

ata" (Poncirut trifoliaUt). 
Cocoanut. 

Cotton. 

Arbor-vitae. 
Auraearia sp. 
Cape Jasmine. 

Erythrina indiea. 

FieUB sp. 

Kentia belfaoreawi. 

Latama, 

Mango. 

Rose. 

Alder, speckled (Ahwa ineana).* 

Apple (Pyrut malva). 

Ash, mountain (Pyrua amtrieana}. 

Aspen, American 

(Popubu tremvitnd^a). 
Aspen, large-toothed 

(Populita grandidentata). 
Balm-of-Gilead 



(Pomdut bidgamifera}. 
can (Fagut grandifoli * 
Birch, gray (Betvla, popMifolin). 



Beech, American (Fagut grandifolia). 



Birch, paper (BetuUi papyrifera). 
Birch, red (Betula nigra). 
Box elder (Acer negundo). 
Barberry, European 

(Berberis wlgarXB). 
Bayberry (Myriea earolinenna) . 
Birch, black (Betvla lenta). 
Birch, yellow (Betula poputifolia). 
Blueberry, low (Vaeciniwm vacUlaiis). 
Blueberry, tall 

(VaceiniuTn eorymboxwrn) . 
Chestnut (Castanea dentata). 
Cherry, sweet (Prvnue avium). 
Cherry, wild black (PrtinuB aerottTta}. 
Cherry, wild red (Pr^tnug virginiana). 
Chokeberry (Aronia jnelanocarpa) . 
Chokecherry (Padus nana). 
Cottonwood (Fopulua d«ltoide»). 
Cranberry, American 

(Oxyoeoecut maerocarp^ia} . 
Elm, American (Ulmus amerieana). 
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Elm, European (Ulmue catnpeatria). 
Elm, sUppery (Ulmus fulva). 
Fern, sweet (Comptonia ■peregrina). 
Gam, sweet, or red 

(LAguidamber etpraeifltta). 
Gum, black (Nyaaa tylvatiea). 
Gale, sweet (Mj/riea gale). 
Hawthorn (Crataegus ap.^. 
Hazelnut (Corylua amerieana) . 
Hazelnut, Beaked (Corylua roatrata). 
Hemlock (Tauga cajtadenaiaj. 
Hickory, bitternut 

(Hickoria eardiformie). 
Hickory, mockernat (hickoria alba). 
Hickory, pignut (Hickoria glabra). 
Hickory, sbagbark (Hickoria ovata). 
Hornbeam, American 

(Carpinua earoliniana}. 
Hophornbeam (Oatrya virginiea). 
Larch, American (f-arix larieifta). 
Larch, European (Larix decidua). 
Linden, American (TiUa amerieatia) . 
Linden, European (Tilea ep,^. 
Maple, Norway (Acer vtantanoidea). 
Maple, red or swamp (Acer rubrum). 
Maple, silver (Acer aaeckarinum). 
Maple, sugar (Acer aaeekarum). 
Oak, black (Quereue velutina). 
Oak, rock chestnut (Quercua primua). 
Oak, dwarf chestnut 

(Quercua prinoidea). 
Oak, burr (Quereua maerocarpa). 
Oak, pin (Quercua paluatrie). 
Oak, post (Quercua eUllata). 
Oak, red (Quercua rubra). 
Oak, scarlet (Quercus coceinea). 
Oak, bear (Quercus Uidfolia). 
Oak, shingle (Quercua imbricaria). 
Oak, swamp white (Quercua bicolor). 
Oak, white (Quercua albaj. 
Poplar, Lombardy (Populua nigra). 
Pine, pitch (Pinna rigida). 
Pine, red (Pinua reainoaa). 
Pine, Scotch (Pinua aylveatria). 
Pine, western white 

(Pinua monticola). 
Pine, white (Pinua atrobua). 
Plum, beach (Prunue inarititna). 
Pear (Pyrua communis). 
Poplar, silver (Populus alba). 
Rose, pasture (Roaa virginiana). 
Service-berry 

(Amelanckier eanadenaia). 
Sumac, mountain (Rkua eopallina). 
Sumac, scarlet (Rkua glabra). 
Sumac, staghom (Rkua hirta). 
Spruce, black (Picea mariana). 
Spruce, Norway (Picea abiea). 
Spruce, red (Picea rubene). 
Spruce, white (Picea eanadenaia}. . 
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Sassafras (Saaeafraa taaaafrtu). 
Willow, white (Salve alba). 
Willow, glaucous (Salix discolor) . 
Willow, sandbar (Salix interior). 
Witch-hazel (Hamanielis virginiana}. 
Almond (Atnj/gdalus communis).* 

Amatunpila 

(Cariaaa biepinoea) (C. arduina). 
Apple 

(Mahie aylveatris) (Pyrva malua). 
Apricot (Prunws armeniaca). 
Avocado 

(Peraea americaTia) (P. gratiasimM). 
Banana (Muea aa'pientivm) . 
Barbados gooseberry 

(Pereakia aetUeata). 
Barbary Pig (Opuntia vulgaris). 
Bean (Pkaaeolus vulgaris). 
Belladonna (Atropa belladonTta). 
Cariea qiiercifolia. 
Carambola (Averrhoa earambola). 
Cayenne or Surinam cherry 

(Eugenia uniflora) (E. miehelii). 
Cerbera tkevetia (Thevetia neriifolia). 
Cherimoya (Annona eherimola). 
Chinese inkberry (^Cestrum appj. 
Chryaobalanua ellvptitMa. 
Citron (Citrus mediea). 
Cocoa-plum (Ckrysobaianwi ieaco). 
Coffee (Coffea arabica). 
Eggplant (Solanum. melongena). 
Eiengi tree (Mimiieopit elengi). 
Fig (FicTis cariea). 
Granadilla 

(Paaaiflora quadrangttlaria). 
Grape (Vitia vinifera). 
Grapefruit 

(Citrus grandis) (C.deewnana). 
Grumixiama or BraBilian cherry 

(Eugenia dombeyi) (E. branilienjns) . 
Guava (Peidium. guajava). 
Japanese persimmon 

(Diospyroa kaki). 
Jerusalem cherry 

('Solanum eapsieastmm) . 
Kaflr-pliim (Harpephyllum eaffrvm). 
Kei apple 

(Dovyalis eaffra) (Aberia eaffra). 
Kumquat (FortUTtella ^apomca) 

(dtniB japoniea). 
Lemon (Citrus limonia) 

(C. mediea var. limon). 

(Citrua avrantifolia) (C. limetfa). 
Loauat (Eriobotrya japoniea). 
Malay apple (Caryophyllua tnalac- 

cejiaia). (Eugenia malaecensia) . 
Mammee apple (Mammea amerieana). 
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Insect or Disease 



Mexican Orange Maggot, or More- 
loB Fmit Worm 
(Anastrvpha (Trypeta) Itideru 
LoewJ. 



Hango Seed Weevil 
(Cryptorkynehua mangifera Feb.). 
Pineapple Black Weevil 

(Metamaaiua ritekiei HarsbalU. 
Pink Bollworm 

(Geleekia goteifpiella Saond.J. 
Spiny Citrus White-fly 

(Al&uroeanthti* wogiumi Aahby^. 



Medlar (Meapihts germa-nica) 

(Pyras germanica). 
Natal plum (Cariaaa grandiflora) . 
Noronhia emarpinata. 
Orange jessamine 

(Ckalcat exotica) (Murraya exotica). 
Papa^ia (Cariea papaya). 
Passion flower (Paasiflora eaerulea). 
Peach (Amygdalus peraiea) 

(Prunua persica). 
Pineapple (Ananae gativtts). 
Prickly pear (Opuntia tuna). 
Quince (Cydonia ablonga). 

(Pyrua eydonta). 
Red peppers (Capaieum sppj 
Rose apples (Caryophyllua jamboa). 

(Eugenia jamboa). 
Round Kamani Mastwood 

(Calopkyllum iTiopkyllum) . 
Sapodilla, Chicle (Aehraa aapota). 
Soyr cherry (Prunua eeraava). 
Sour or Seville Orange 

(Citrus aiirantium). 
Soursop (AnnOTia muricata). 
Sqnash, pumpkin, gourd 

(Cucurbita spp.^ 
Starapple (Chryeopkytlum cainito). 
Strawberry guavs 

(Psidium cattleyanum). 
Sweet orange (Citrus sinensis). 
Tomato (Lyeoperaicon eaeulentum). 
Winged kamani (Ter-minaliacafappa). 
Gaava (Paidiwm guajava).* 
Mango (Mangifera indica). 
Orange 

(Citrus ainenaia and C. aurantium). 
Peach (Amygdalua pernca). 
Plum (Prunua spp J. 
Sapodilla (Aehraa aapota). 
Sweet lime (C. Imetta). 
Mango fruit and seed. 

Pineapple. 

Cotton. 

Avocado. 
Capparia spp. 
Ceatrum nocturn'im. 

Coffee. 

Guava. 

Lignum vitae. 

Mango. 

Salacea reticulata. 
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Rule 1*. Inspectors employed by the Plant Board shall examine citrac 
plants and plant products in nurseries, orchards and other properties witbin 
the Stata of Florida, in order to determine whether these plants or plant 
products are infected with citrus canker, and shall report tneir findings to 
the Plant Board. 

Rule 2*. The planting, transplanting or othennse moving of any plants 
which are infected with citrus canker, or which, in the opinion of on in> 
spector of the Plant Board, are likely to carry canker iiuections, is pro- 
hibited. 

Rule 3t. All plants found to be infected with citrus canker shall be 
entirely destroyed by burning, and without being cut, or otherwise handled 
or moved. Further, the ground shall be thoroughly burned for a distance of 
three feet beyond the utmost spread of the branches of the infected plant; 
provided, however, that the Plant Pathologist, acting under the direction 
of the Plant Commissioner, may carry on such experiments with infected 
trees as the Plant Commissioner may deem advisable, as looking toward the 
control and cure of citrus canker. Said experiments shall be conducted un- 
der such conditions as will not endanger healthy trees by the spread of 
citrus canker. 

Rule 4^. The movement of all trees and plants commonly known as 
nursery stock, including bud^ood and scions, which do not have attached 
thereto a proper certificate tag, issued bj; the State Plant Board, apd which 
have not been prepared for movement in accordance with the Rules and 
RefTulations of the State Plant Board, in other respects, is hereby prohib- 
ited. 

Rule 4AS. The following insect pests and diseases are hereby declared 
to be especially injurious and are declared to be insect pests and diseases 
which should be controlled and their dissemination prevented, within the 
intont and meaning of Section 12 of the Florida Plant Act of 1915: 

Insect, Pest or Disease Plants Likely to Become Infested 

or Infected 

Anthracnose of Banana Banana. 

(Gleoaporiwrn miisarum). 
Argentine Ant Fig, Orange. 

(Iridomyrmex kumilis MayrJ. 
Australian-pine-tree Borer Australian pine 

(Cfirygobothrig impreaaa Fab.) (CamariTia equiMtifoUa), 

Bay- tree White-fly Avocado, Citrus, P^aea .carolinenn». 

(Paraleyrodea perseae Quaint- 
ancej. 
Blight Apple, Loquat, Pear. 

(Bacillus amylovorus). 

Blue-green Citrus Beetles Citms. 

(Packitaeus opalua Oliv., P. dia- 

tana Horn, P. litus Germar, 

and P. axuraacena GyllenholJ. 

Boll WeevU Cotton. 

(Anthonomua grandis Boh.J. 
Bundle Blight Sugar cane. 

(Pgeudomotiaa vaseularuvi). 
California Red Scale Citrus, Rose. 

(Chryaompkalua aurantii fMas- 

keii;;. 

Camphor Thrips Camphor. 

(Cryptothripa flaridenata WatsonJ. 

•Adopted May 4, 19ie. 

fAiIopted May 4. iai5. Amended .lune 19. 1915. 

(Adopted May 4. 1915. Amended Feb. 14, Mar. 13. and April 10. 191«. 

■ Adopted April ID, 1918. Amended May 8, Auk. 14. and Oct. 11. I»ls, 
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Ininff. Pest or IHMue 

Oane Leaf-hopper 

{Perkiiuiella aaeckarieida Kirk- 
aldy;. 
Oane Sharpdiooter 
fDelphax aaeeharivora Westwood^. 
•Cliaff Scale 

(Parlat&ria vergandii ComBt.J. 
-Chestnut Bark Disease 

(Bndothia paraaitiea). 
Oitricola Scale 

(Coeciia eitrieola Campbell/ 



-CitniB Scab 

(Cladoeporium eitri). 
=Cloady-winged White-fly 

(Aleyrodeg nubifera BergerJ. 
-C«>ttony Cushion-acale 

(leerya fnirckaai MaskelU. 



Crown Gall 

(Peeudomonae tumefaciena). 
Caban Laurel Thripa 
(Gynaikothripa ueeli ZimmermanJ. 
Dieback of Pecan 

(Botryoepheaeria berengeriana). 
Florida Red Scale 

(Chrytomphalue aonidum LinnJ. 



Sugar cane. 

Sugar cane. 

Citrus, Camellia, Coetta p/umoMi. 

Chestnut. 

Citrua, Elm, Nightshade, Pomegran- 
ate, Walnut. 

Begonia, Bigrumia ap.. Bottle Buah 
(CaMietenwn lanceolatue), Bottvar- 
dia ap., Ceatwtkiu tntegerrimuM, 
Citrua, Coleus, Coffee, Cotton, Cro- 
ton, Cyperva altertiifolnu, Engliah 
ivy, Fema (FUiealea), Fuchsia, 
Guadalupe Island Palm (Erytkea 
tdulia), Habrotkamnue, Ipomea, 
Learii, Oleander, Peony, Poinoettia 
(Euphorbia mdokerrimma). Pine- 
apple, Pumpkin, Purple Passion 
Flower (Paseiflora violacea), Sola- 
ntim douglaati, Solanum jasmi- 
noidea, Strelitzia gigantta, Stre- 
litzia regiiut. Tobacco, Variegated 
Wandering Jew. 

Citrus. 

Citrua, Indian Laurel, Fieut nitida. 

Acacias, Atnbroaia, Apple, Apricot, 
Australian pine. Banyan, Careless 
weed. Castor Bean, CheTiopodititn, 
Citrua, Cocoanut palm, Coleus, 
Dwarf flowering almond. Fig, Gold- 
enrod, Grape, Gumbo limbo. Locust, 
Magnolia, Mulberry, Myrtle, Nettle, 
Nightshade, Peach, Pecan, Pepper, 
Pine, Pomegranate, Potato, Purs- 
lane, Quince, Rosa de Monfana, 
Roae-geranium, Roses, Royal Poin- 
ciana, Sapodilla, Sheperd's needle, 
Spanish Lime, Spanish Mulberry, 
Spearmint (Melicocea bijuga). 
Stone-crop (Sidum sp./ Sunflower, 
Sweet gum. Verbena, Veronica, 
Walnut, White Oak, Willow. 

Apple, Grape, Oleander, Peach, Pear. 
Plum, Rc«e. 

Citrus, Ficus nitida. 



Aapidintra lurida, 

Welti, Australian oak (Grevillea 
robuata). Banana, Begonia iiiag- 
Jiifica, Camphor-tree, Cinnamon, 
Citrus, Cocoanut, Coffee, Dictyo- 
Bpermum album. Eucalyptus, Fienf 
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InMct, Pest or Dintue 



Florida Wax-scale 

fCeroplattu floridtntU Com- 



elaetiea, Fietu nit^a. Gnava, Ilex 
latifolia. Ilex lurida, Japonica, 
Mammee apple (Mamtnea Apieri- 
cana), Han go. Oleander, Palms, 
Pandanue, Rhododendron arboreiim. 
Rose. 
Andromeda, Atwna retieula, Antku- 
rt'um. Cinnamon, Citrus, Euonymue 

i'aponieue, Fig, Guava, Ilex olabra. 
ji^om-vitae. Mango, Myrtle, Ole- 
ander, Pomegranate, Quince, Bed 
Bay, Tea. 
Avocado, GuavB. 



Foot Rot 

(Fusariwm lintoniaj. 
Gray Fungus Gummosis 

(Botrytia imlgarU). 
Japanese Wax-scale 
(CeropUutea eeriferue Anderson^. 

Leaf Blotch 

(CercoBVora fvaca). 
Little Peach. 
Long Scale 

(Lepidoaaphea gloverii (Pack- 
ard);. 
Mango Scale 

(Pulvinaria peidU MaskelU. 



Melanose 

(Pkomopaia citri). 
Nursery Blight 

(PhyUoatieta earyae). 
Oriental Peach Moth 

(Laspeyreaia inoleata Quaint- 
ancej. 
Papaya Fruit Fly 

(Toxotrypana curvicauda Ger- 
staecker^. ' 
Peach Rosette. 
Peach Yellows. 
Pear Thrips 

(Eutkripa pyri Daniel>. 
Pecan Budworm 

(Proteopteryx debidana Clem- 
en sj. 
Pecan Case-bearer 

(Acrohaaia nebulella Rilev>. 
Pecan Girdler 

(0-ncideret ctngvtala SayJ. 
Pecan Rosette. 
Pecan Scab. 

(Fvaieladium effuHum). 
Pecan-tree Borer 

(Seeia aeittila Harris^. 
Powdery Scab. 
Purple Mite 
(Tetranyekua mytilaapidis Riley>, 



Camellia, Coffee, Gardenia, Hibiscus, 
Mango, Myrica eerifera. Mandarin, 
Orange, Persimmon, Tea. 

Pecan. 



Fie, t , _ 

Mango, Mastic, Omelet tree 

(Btighia aapoda), Sapodilla, Satin- 
leaf, Star-apple, Wild Rubber. 
Citrus. 

Pecan. 

Cherry, Japanese flowering cherr]>. 
Peach, Plum. 

Papaya (Carica papaya). 

Pear. 

Hickory, Pecan. 



Hickory, Pecan, Walnut, Wild Crab 

(Crataegue). 
Hickory, Pecan, Persimmon, Rose. 

Walnut. 

Chestnut, Dogwood, Hickory, Oak, 

Irish Potato. 
Citrus. 
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Insect, Pest or DiMue 



Pyriform Scale 

(Protopvlv 

cki!.;, 

Red-banded Thrips 

(Heliothripa rubrocintue Giard>. 
Red and BUck Citrus Weevil 

(Praepodes vittatve Linn., v»r. 
rubrovittatiM JekeU. 
Root Knot 

(Het^rodera tehathti Schmidt"^. 



Plants Likely to Become Infested 
or Infected 

Bankgia mUgrifolia, CerddiphyUmit 
japonicTim, Citrus, Croton, EUaff-- 
mig, Figr, Ilex eomitta, Oak, Olive, 
Pomaderris apetata, Taxua cm-" 
pidata. 

Apple, Ash, Beech, Bladdemut, Cher- 
ry, Currant, Hackberry, Linden, 
Maple, Oak, Osage orange. Peach, 
Pear, Pecan, Plum, Quince, Snow- 
ball, Willow. 

Avocado, Cape Jasmine, English ivy, 
Plfriformw Guava, Rkyncoapermum. 



Rot of Citrus 

(Diplodia nataUnaia). 
Rufous Scale, or West Indian Red 

Scale (Selewupidua (Aapidiatut) 

articulatut (Morg)^. 



Avocado, Guava, Mango. 
Citrus. 



Alojftia eitriodora, Asparagus, Bana- 
na, Bean, Beet, Begonia, Cabbage, 
Cantaloupe, Careless weed. Carrot, 
Catalpa, Cauliflower, Celery, Chrys- 
anthemum, Ciasiie diecolora, Coleua, 
Cotton, Cowpeaa (most) , Cucumber, 
Cyclamen, Daisy, Eggplant, Fig, 
Geranium, Grapes (old world), Hi- 
biscus, Honeysuckle, Irish potato. 
Ivy, Japanese persimmon. Kale, Let- 
tuce, Mulberry, Mustard, Okra, 
Peach, Peanut, Peas, Pecan, Peony, 
Papaya, Pepper, Pineapple, Poke- 
weed, Primtila obconica. Quince, 
Radish, Rape, Rose, Salvia, Soy 
bean, Squash, Sweet potato, Sugar 
cane. Tobacco, Tomato, Violet, 
Watermelon, Wistaria. 

Avocado, Citrus, Coffee, Cordyline 
terminalia, Custard apple, Dictyo- 
gperma album, Ficua, Gardenia, 
Jasminum, Mahogony, Mignonette 
bush (Laviaonia), Pandanue, Rose, 
Star apple. Tamarind. 

Acacia, Acfinidia, Alder, Almond, 
American linden, Apple, Apricot, 
Ash, Black walnut, Carolina pop- 
lar, Catalpa epeciosa, Cedar, Chest- 
nut, Citrue trifoliata, Cotoneaster, 
Crab -apple, Crataegus, Currant, 
Cut-leaved birch. Dogwood, Elm, 
English walnut, English willow. 
Eucalyptus eorynocalyx, Euonymus, 
European linden, Golden -leaved 
poplar. Golden willow, Gooseberry, 
Hawthorn, Huckleberry, Japan 
plum, Japanese quince, Japan wal- 
nut, Juneberry, Laurel, Laurel- 
leaved willow, Lemon, Lime, Lom- 
bardy poplar, Lonicera xyhnteam. 
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(AetiTtomycee chromogenut). 
Scaly Bark 

(Ckidotporium herbarum, var. 
citricolttm). 
Sericeous Palm Weevil 

(Afetamaaitu tericeut 01.). 
Six-spottw! Mite 

(Tetrunyekut aexmaeulatvs Ri- 
leyj. 
Snow Scale 

(Ckianttapia eitri ComsLJ. 
Soft Brown Scale 

(Coccus heeperiditiH Llnn.^. 



Stem-end Rot 

(Phomopais dtri). 
Striped Citrus Weevil 

(Diaprepea abbrevtatiu Linn, 
var. spengleri Linn. J. 
SuKar-cane Borers 

(Diatraea aaeekaralia erainbido- 
idea Fab. and D. xeacolella 
Dyar;. 
Sugar-cane Mealy-bag 

(PaeMdococctts caieaolariae Mas- 
kelU. 
Sweet Potato Root-weevil 

(Cylaa formicariua OlivJ. 
Walnnt Scale 

(Aapidwtita juglana-ragbia 
ComstJ. 
White Peach Scale 
fAulaeaapia ptntagona (Targ.)^. 



Haple, Milkweed, Orange, Osag« 
orange, Prunua Avittm, Peach, Pear, 
Pecan, Persimmon, Poplar, Prwma 
domestico, Plum, Pruniu piaeardi, 
Prunua vuiritima, PteUa trifoHata, 
Qoince, Raspberry, Rose, Snowball. 
Spiraea, Spruce, Strawberry, Su- 
mac, Symihoriearpua raeamonta. 
Weeping Willow. 
Irish potato. 



Cocoanut palm. Royal palm. Sugar 



ravobita. Holly, Ivy, Jasmine, I 
rel. Mimosa. Myrtle, Oleander, 
Phlox. 



Johnson grass. Sugar cane. 



Sweet potato, Morning glory. 

Apple, Apricot, Cherry, Japan plum. 
Locust, Maple, Peach, Pear, Pecan, 
Walnut 

Acanthus, Apricot, Argyriea avacioaa, 
BryophyUmn calydnwm, Calliearpa 
lanata, Calolropia proeera. Cape 
gooseberry, Capsicum, Cariea pa- 
paya. Cherry, China-Berry, Cydua 
media. Dwarf Cherry, Dwarf flow- 
ering almond, Dwarl peach. Fuch- 
sia, Geranium, Goaaypium harba- 
denae, Granadilla, Grape, Hibiscus, 
Hibiaeua (Abelmoachua) eacvlentwa, 
Japanese varnish tree, Japan flow- 
er mg cherry, Jassium, Locust, 
Morning glory. Mulberry, My otwr- 
um insidoTa, Oleander, Paatiflatm 
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lasMt, Pest or Dtaeue 



tdtUU, Peach, Pear, Pecan, Pelar- 
goniom. Persimmon, Plum, Polygala 
myrtifolia. Privet, Prune, Prunua 



YVhite-wintted White-fly. 

(Ale^rodea citri Riley & How- 



Blackberrv, Boston ivy, Button bush 
(Cephalantkue oecidentalia), Cape 
jessamine (Gardenia), Cherry 
laurel, Chinaberry, Citrus, Coffee, 
English Ivy, Ficua erp., Creen ash, 
Honej^auckle, Japonica (CameUm 
japoniea), Jessamine (Jaemimtm 
sp.). Mexican orange (Chniya 
ternata). Oleander, Osage orange 
(Maelura aurantiaca), Persimmon 
(Japanese and native), Pomegran- 
ate^ Portugal cherry. Prickly ash, 
Smilax, Scrub palmetto, Tree-of- 
Heaven, Trumpet flower (Teeoma 
TodKonM), Viburmim nudum, Water 
oak, Wild olive. 

Witbertip Avocado, Citrus, Mango. 

(CoUetatriekttm gloeeporioideB) . 

Woolly White-fly Citrus. 

(Aleyrodea howardii Qaaintance>. 

ZizyphuB Scale Citrus, Date-palm, Zityphvs pmna- 

(Partatoria zizyphua LucasJ. chriati. 

Rule 4B.* No certificate shall be issued for the movement of any 
nurseiy stock until such stock shall have been inspected by an agent of the 
State Plant Board, and found to be apparently free from esi)ecially in- 
jorious insect pests or diseases. Should any especially injurious insect 
pest or disease be found, either on the nursery stock or on the premises, no 
certificate shall be issued until such insect pest or disease has been sup- 
pressed to the satisfaction of the Nursery Inspector. No certificate shall be 
issued when the nursery stock is exposed to infestation or infection from 
any especially injurious insect pest or disease that oceurs within one-fourth 
mile from where any part of said nursery stock is located; provided, how- 
ever, that the nurseryman may remove such steck under the direction of the 
Nursery Inspector, and under aiich precautions as he may specify, and pro- 
vided, further, that nothing in this rule shall be construed as preventing the 
enforcement of quarantines to a greater distance than one-fourth mile in the 
case of properties declared by the Board to be infested or infected with any 
insect pest or disease declared to be a public nuisance. 

Rule 4C.* All shipments of nursery stock, and every package thereof, 
transported within, into, or out of the State of Florida, shall be completely 
and securely boxed or covered to prevent infestation or infection by in- 
JuriouB insect pests or diseases. Carload shipments in bulk shall be in cars 
with openings effectually screened or closed. 

Rule 4D.* All nursery stock, except those plants that will not stand 
defoliation, shall be completely defoliated, including leaf-stalks. Citrus must 
always be defoliated. All nursery stock shall be handled in such a manner 
that none of the leaves or clippings shall become mixed with any packing 
material. 

Rule 4E.* All apple, pear, plum, and peach stock and all other host 
plants of San Jose scale which will stand fumigation, shall be fumigated 
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with hi^drocyanic-acid gas immediately before being delivered for transpor- 
tation. Every nurseryman Ghall have his fumigation box or house com- 
Eleted and in order, with necessary chemicals at hand, ready to demonstrate 
is ability to fumi^te nursery stock, at the time of inspection. No certt- 
Acate shall be issued until the fumigating facilities have been approved by 
the Nursery Inspector. 

Rule 4F.' Any certificate may be revoked and all certificate tags re- 
called, at any time, for any violation of the provisions of the Florida Plant 
Act of 1915, of the Rules and Regulations of the State Plant Board, or of 
the requirements of the Nursery Inspection Department. 

Rule 4G.* Until further notice is given, or at the discretion of the 
Nursery Inspector, the plants and parts thereof listed herewith, when ap- 

Earently free from injurious insect pests and diseases, need not be inspected, 
at may be sold, exchanged or transported without a certificate tag attached, 
"niese exceptions do not apply to any plants or parts Hiereof imported from 
foreign countries, nor from the possessions of the United States not on the 
mainland of North America : 

Florida-grown forest trees and forest shrubs when not grown 
in a nursery; seed (except mango and avocado seed, and cotton 
seed in localities infested with the Cotton Boll Weevil) ; vegetable 
plants and other herbaceous plants; the roots, bulbs and tubers of 
vegetables and other herbaceous plants; cut lionerB and pineapple 
plants. 

Rule Gf. Every grove, nursery or separate plant situated in the State 
of Florida which has been found to be infected with citrus canker is hereby 
declared to be the center of an infected and dangerous zone, which zone shaU 
extend for a mile in -every direction from said center, and within which 
center and zone all citrus trees or citrus nursery stock are declared to be 
plants likely to carry and disseminate citrus canker. The planting or move- 
ment of citrus plants within such zone is hereby prohibited, and the move- 
ment of non-citrus plants from within such infected grove or nursery is 
likewise prohibited until such time as in the judgment of the Board such 
dangerous conditions may have ceased to exist; provided, that citrus trees 
or plants in such zone may be moved within a property located more than 
one-quarter of a mile from the center of such zone wlien moved under the 
supervision of an agent of the Plant Board, and provided, further, that citrus 
trees or plants from properly certified nurseries may be planted within such 
zone at distances exceeding one-half mile from the center thereof, and pro- 
vided, further, that citrus trees or plants located within such zone may be 
budded by and with the consent and approval of the Plant Commissioner 
under such precautions and conditions as ne may specify. 

No certificate shall be issued for the movement of nursery stock from a 
nursery in which vehicles, teams, laborers or other persons, nursery imple- 
ments or other things enter, that likewise enter or are used in any nursery 
or grove infected with citrus canker. 

Rule €i. The Nursery Inspector shall be required to have prepared 
and shall arrange that any person entitled thereto may secure, under such 
conditions as the Nursery Inspector may name, certificates in proper form 
and serially numbered, to be affixed to any nursery stock the movement of 
which is permissible under the provisions of the Florida Plant Act of 1915. 
The Nursery Inspector shall be further required to keep in hia office 
exact records covering the issuance of all such certificates and the move- 
ment of nursery stock for which such certificates have been used, and the 
persons by whom such certificates have been secured shall be required to 
provide the Nursery Inspector, at any time and in such manner as he may 
designate, with the information necessary for the keeping of such records- 

• Adopted April 10, 1916. 

tAdopted June IS. I91S. Amended Jan. 10. 1016. May S, lOlfi, Aug. 14. 
1S1«. and Oct. 13, 1916. 

{Adopted June 19. 1915. Amended Nov. S. lOlG. Feb 14. 191S, and April 
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cost thereof shall b« refunded to the nurseryman. 

The forms of certificates to be issued to cover the moTem«at of mawtry 
stock shall be as follows: 

FORM NO. 1 (Serial Number) 

Issued ^ 191 

FLORIDA STATE PLANT BOARD 
Office of Nursery Inspector, 

Gainesville, Fla. 
NUBSERY CERTIFICATE 

The undersigned hereby certifies that the. - .- 

Dursery stock, in tho nurseries of. ^ 

located at , Florida, has been thoroughly inspected. 

The stock, premises and adjacent properties have been found to be appar- 
ently free from especially injurious insect pests and diseases. The owner 
has agreed to completely defoliate (when possible) and to fumigate prop- 
erly with hydrocyanic-acid gas, or to otherwise treat as directed, all stock 
sold or moved under this certificate, as provided in the Rules and Regula- 
tions. 

A complete list of plants transported under this tag with the name and 
address of the consignee is on file in the office of the Nursery Inspector at 
Gainesville, Florida. 

The use of this certificate tag upon nursery stock which has not been 
inspected by a duly appointed nursery inspector of the Plant Board is a vio- 
lation of the law and will be prosecuted. 
Approved : 



Plant Commissioner. Nursery Inspector. 



FORM NO. 2 (Serial Number) 

Issued. , 191 

FLORIDA STATE PLANT BOARD 

Office of Nursery Inspector, 

Gainesville, Fla. 

NURSERY DEALER'S CERTIFICATE 

The undersigned hereby certifies that the nursery stock sold by 

of , Florida is 

apparently free from injurious insect pests and diseases, and that the same 
may be transported under the provisions of the Florida Plant Act of 1915. 

The undersigned further declares that 

has furnished him with names and addresses of the persons from whom and 
the localities where he purchased or obtained the nursery stock sold under 
this certificate. 

A complete list of the plants transported under this tag with the name 
and address of the consignee is on file in the office of the Nursery Inspector 
at Gainesville, Florida. 
Approved : 

Plant Commissioner. Nursery Inspector. 

Cockle 
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FORU NO. 8 (Serial Number) 

FLORIDA STATE PLANT BOARD 

Office of Nursery Inspector, 

Gainesrille, Fla. 
PACKAGE CERTIFICATE 

, Fla., , 19 



of , State of — - , have been carefully in- 
spected and found to be apparently free from especially injurious insect 
pests and diseases and may be sold and transported under the provisiona of 
the Florida Plant Act of 1916. 

Th« owner has agreed to defoliate (when possible), and to properly 
disinfect as directed by the Inspector, the contents of this package. 

A complete list of the plants transported under this tag with the name 
and address of the consignee is on file in the office of the Nursery Inspector 
at Gainesville, Florida. 

The use of this certiHcate tag upon nursery stock which has not been 
' pected by a duly appointed nursery insp ' - -• "> - .,._.. ._ 
lation of the law and will be prosecuted. 



Nursery Inspector. 



Inspector. 



FORM NO. 4 (Serial Number) 

Issued , 191 

FLORIDA STATE PLANT BOARD 
Office of Nursery Inspector, 

Gainesville, Fla. 
NURSERY CERTIFICATE 

The undersigned hereby certifies that the 

nursery stock in the nurseries of located 

at , Florida, has been thoroughly inspected. 

The stock, premises and adjacent properties have been found to be 
apparently free from especially injurious insect pests and diseases, but are 
located in scaly-bark territory. The owner has agreed to completely de- 
foliate (when possible) and to fumigate with hydrocyanic-acid ^as, or to 
otherwise treat as directed, all stock sold or moved under this certificate, as 
provided In the Rules and Regulations. 

A complete list of all plants transported under this tag with the name 
and address of the consignee is on file in the office of the Nursery Inspector 
at (^inesvUle, Florida. 

The use of this certificate tag upon nursery stock which has not been 
_jpect«d by a duly appointed nursery insp ' * ' "'--- ^-.-^ =_ 
violation of the law and will be prosecuted. 
Approved : 



Plant Commissioner. Nursery Inipeetor. 

The reverse side of the above tag to read as follows: 

" Important. Read Carefully. 
" This shipment is from a nursery located in Scaly Bark territory. It 
may be moved to any point in the following defined areas* : Pinellas County ; 
^e area bounded on the east by the Indian River, on the west by the St. 
Johns River, on the north by the northern boundary of the town of Cocoa 
and on the south by the southern boundary of the town of Bonaventore; 
the area bounded on the east by the Banana River, on the west by the In- 



, Google 



Rules and Regulations 145 

dian River, on the north by Banana Creek, and on the south by the southern 
boundary of the town of Geonpana (meaning Fairyland Grove) ; the area 
extending three miles in all directions from the Station of Knights in Hilla- 
boro Countv, and the property of the Allan atahatchee Fruit and Vegetable 
Co., occupying the E>^ of the NE>^, the SWVi of the NE^, the Shi at the 
NW>i of the NE^, and the Nt4 of the SE14 of Sec. 27, Township 35 South, 
Ran^ 39 East. It will te a violation of the law to plant these trees in any 
other section of the State. Railroad arid expreea agenta shall not accept 
shipments bearing this tag for points not located in the above-named areas." 
The words " SCALY BARK " shall be printed in red letters directly 
over the wording on both sides of this tag. 

FORM NO. 6 (Serial Number) 

FLORIDA STATE PLANT BOARD 

Office of Plant Commissioner, 

Gainesville. Fla. 

PORT AND RAILWAY INSPECTION CERTIFICATE 

, Fla., , 19 

This is to certify that the undersigned has this day inspected the con- 

tents of this package from , 

consigned to , State of , 

and has found them apparently free from especially injurious insects, pests 
and diseases. No plants or plant products were found therein, the importa- 
tion of which is prohibited by the Rules of the State Plant Board of Florida 
under the Florida Plant Act of 1915. 

All persons are warned, under penalty of the law, not to use this cer- 
tificate tag upon any shipment, or upon any plants or plant products, other 
than those described and inspected as above. 
Authorized: 

Plant Commissioner. 

Rule 7.* Any person affected by any rule or regulation made or notice 
given pursuant to the Florida Plant Act of 1915, may have a review thereof, 
for the purpose of having such rule, regulation or notice modified, suspended 
or withdrawn, by filing a written request with the Chairman of the State 
Plant Board, stating the particular rule, regulation or notice regarding 
which action is desired and setting forth the objections to the enforcement of 
eaid rule, regulation or notice. 

At the time of tiling said written request the person asking for such 
review shall deposit a certified check for one hundred and fifty dollars ($150) 
vfith the Chairman of the Board or, in case the destruction of propertv is 
involved, with the agent of the Board responsible for the carrying out of the 
provisions of the Florida Plant Act of 1915 in the localitv in which the prop- 
erty affected is located. Said sum of S150 is to be applied towards defray- 
ing the expenses of a special meeting of the Board, providing the Chairman 
considers the exigencies of the case require action before the next regular 
meeting. 

In case such special meeting is called the Secretary of the Board shall 
present an account of the expenses incurred for holding said meeting and if 
these expenses are less than $150 the balance shall be returned to the person 
requesting the review. 

On such review all facts and representations offered on behalf of the 
applicant or on behalf of the Board may be presented to the Board in the 
form of affidavits. 

The operation or enforcement of any rule or regulation made or notice 
given by Uie Board is not to be held in abeyance pending a review thereof 



•Adopted June 19.1916. 
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but is to remain in full force and effect until modified, suspended or with- 
drawn by action of the Board. Providing that where the enforcement of a 
rule requires the destruction of the property of the party making the appeal 
to the Board in the manner aforesaid and the said sum of $150 to cover costs 
having been deposited with an agent of the Board, such destruction shall be 
suspended until the party shall have had the opportunity of bein^ heard on 
his appeal; provided that theparty thus appealing complies with the in- 
structions of the agent of the Board to the end that no especially injurious 
insect pest or disease shall be disseminated. 

Rule 8,t The planting, cultivating or harvesting of any truck or field 
crop in a grove or nursery which is, has been, or shall become infected with 
citrus canker, is hereby prohibited until such time as the Plant Commis- 
sioner may deem such procedure unlikely to spread citrus canker. 

Rule 9.* Hereafter, work in properties infected with citrus canker 
shall be carried on by the owner or his employees, under the general super- 
vision of agents of the Plant Board, appomted especially for this purpose. 
Said agents shall have authority such that in case Uie work in infected prop- 
erties is being carried on in such manner as to make likely the spread or 
dissemination of citrus canker, whether within the affected property or 
other properties, they may so restrict the manner of carrying on such work 
as to prevent as far as possible the spread of the disease. 

Rule lOJ. The harvesting of citrus fruits from any grove which is, 
has been or shall become infected with citrus canker is'hereby prohibited 
except when such harvesting shall be carried on under the immediate super- 
vision of an agent of the Plant Board whose wages shall be paid by Uie 
owner of the fruit, at the time it is picked. Said agent of the Board shall 
be authorized to prescribe such precautions in connection with the harvest- 
ing of such fruit and the hauling or otherwise moving thereof as shall, as 
far as possible, render unlikely the fruther dissemination of citrus canker. 

The packing of citrus fruit from such an infected property shall be 
carried on only under the immediate supervision of an agent of the Board 
whose wages shall te paid by the person operating the packing house at 
which the fruit is prepared for shipment, or in case such fruit is not pre- 
pared for shipment in a packing house, by the person owning the fruit at 
the time it is packed. Said agent shall be authorized to prescribe such pre- 
cautions in connection with the packing and otherwise handling of such 
fruit for shipment as shall, as far as possible, render unlikely the further 
dissemination of citrus canker. 

The shipment of citrus fruit consigned to any point in the State of 
Florida from such an infected grove or from any packing house in which 
the fruit from such an infected grove has been prepared for shipment, is 
hereby prohibited. 

The shipment of citrus fruit in bulk or otherwise than wrapped and 
packed in standard crates from such infected property or from an^ packing 
house in which fruit from an infected property is prepared for shipment is 
hereby prohibited, and the acceptance thereof for transportation by a com- 
mon carrier is likewise prohibited. 

Provided that this rule shall not apply to such properties as have been 
declared by the Board as no longer infected with citrus canker. 

Rule 11A§. The shipment, transportation or carrying of any and all 
citrus fruits, either by common carriers, dininp or buffet cars, railway news 
companies or individuals, into the State of Florida from the States of 
Georgia, Alabama, Mississippi, Louisiana or Texas, which states have con- 
siderable areas infected witn citrus canker, is hereby prohibited. 

Rule 11B§. The shipment, transportation or carrying of any and all 
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citrua fruits, either by common carriers, dinine or buffet cars, railway news 
com})anies, or individuals into the State of Florida from the State of Cali- 
fornia, is hereby prohibited on account of the prevalence in that state of the 
disease known as the Brown Rot of lemons and oranges (PythiacyatU 
citrophthora). 

Rule lie* The importation of citrus fruits, sapodillas (Ackraa 
gapotes), guavas, mangoes, peaches and plums into the State of Florida 
from Mexico, in which country the Moreloa fruit worm or orange maggot 
(Anaatrepha (Tryptta) ludena), is known to occur, is hereby prohibited and 
sach importations arriving at any port, railway station or other place in 
the State of Florida, or found in the waters adjacent thereto, shall be sub- 
ject to immediate confiscation by agents of the Plant Board. 

Rule IID.* The importation into the State of Florida of any and all 
fruits, vegetables, plants or parts of plants listed by the Plant Board as 
hosts of the Mediterranean fruit fly (Ceratitia capitata) from Africa (Cape 
Colonv, Congo, Delagoa, Dahomey, Nigeria, Transvaal and Uganda) , Argen- 
tine Republic, Australia, Azores, Bermuda, Brazil, Cape Verde Islands, 
Europe (Italy, France, Malta, Spain and Sicily), Hawaiian Islands, Madeira 
and New Zealand, wherein the Mediterranean fruit fly is known to exist, is 
hereby prohibited and such importations arriving at any station, port or 
other place within the State of Florida, or found in the waters adjacent 
thereto, shall be subject to immediate confiscation by agents of the Plant 
Board, excepting that the following plant products may be admitted in the 
form herewith specified from the countries above-listed as being those in 
which the Mediterranean fruit fly is known to exist: 

Coffee bean. 
Figs (driedt. 

Lemons. 

Rule 12t. On account of the danger of further spreading citrus canker 
the practice of using the leaves, twigs or branches of citrus trees and the 
products obtained therefrom for the purpose of disseminating the fungi 
used for the control of the white fly and citrus scale insects is hereby re- 
stricted to the use of such material as may be obtained from trees located 
outside the limits of any area declared by the Board to be dangerous on 
account of the prevalence of citrus canker therein and the picking, shipping 
or using of leaves, twigs or branches taken from trees located within such 
dangerous area is hereby prohibited. 

Rule 13t. The owners, officers and employees of any nursery which ' 
may be found at any time to be infested or infected with any especially in- 
jurious insect pest or disease, or which has heretofore been so infested or 
infected, shall, on demand of the Plant Commissioner, furnish a list of all 
shipments and sales of nursery stock from said nursery from any date set 
bv the Plant Commissioner up to and including the date of such demand. 
Said list shall show the names and addresses of all purchasers, the names 
and addresses of all consignees and a complete description of the Stock in- 
cluded in each and every shipment. 

Rule 14t. The importation into the State of Florida of banana plants 
or bulbs and the importation of cocoanut trees, plants or nuts is hereby pro- 
hibited. Providing that this rule does not apply to the importation of cocoa- 
nuts with the husks removed and not to be used for planting. 
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PUBLIC NOTICE 

Declaring Certain Areas Infected With ttie Disease Known as Scaly Bark 

The following Public Notice regarding the existence of Scaly Bark in 
certain areas, adopted by the State Plant Board at its meeting held in 
Gainesville, Fla., March 12, 1917, supersedes the public notices on the same 
subject which were published on pages 24 and 25 of Circular No. 10, page 9 
of Circular No. 11, page 1 of Circular No. 14 and page 5 of Circular 16 and 
embraces certain additional territory; 

" Under the provisions of the Florida Plant Act of 1915, Chapter 6885 of 
the Laws of Florida, the State Plant Board in session at Gainesville, Florida, 
this 12th day of March, 1917, and in accordance with Section 12 of said Act, 
does declare the disease known aa Scaly Bark (Cladoaporium herbarum var. 
eilrwoliim) to be a disease, the dissemination of which should be controlled, 
and hereby declares and gives public notice that the following areas are 
areas in which citrus trees are likely to be infected with said disease: 

" Pinellas County; Merritts Island and a belt of land two miles wide in 
Brevard County bounded on the south by the southern boundary of Town- 
ship 26 South, on the east by the Indian River and on the north by the 
County line, and Sections 2, 3, 4, 13, 14 and 24 in Township 20 South, Range 
35 East and Section 19 in Township 20 South, Range 36 East; Townships 
14 and 15 South in Range 32 East, Townships 15, 16 and 17 South in Range 
33 East, Townships 17 and 19 South in Range 34 East; Township 19 South 
in Range 35 East and the N^ of Township 18 South in Range 34 East in 
Volusia County ; Townships 28 and 29 South in Range 20 East, Townships 

28 and 29 South in Range 21 East, Township 28 South in Range 22 East 
and Township 29 South in Range 19 East in Hillsboro County; Sections 21 
and 22, Township 24 South, Range 16 East, near Hudson, Pasco County; 
Sections 16 and 17, Township 34 South, Range 25 East, near Wauchula, and 
Sections 17, 18, 19 and 20 in Township 33 South, Range 24 East, near Fort 
Green Springs, and Sections 8 and 17 in Township 36 South, Range 33 East, 
and Sections 1. 2 and 3 in Township 36 South, Range 32 East, and Sections 
34, 35 and 36 in Township 35 South, Range 32 East, near Fort Bassenger, 
and Sections 28, 32 and 33 in Township 38 South, Range 24 East, near 
Nocatee, DeSoto County; that portion of Lake County bounded on the north 
by Dead River and Lake Harris, on the west and south bv Lake Harris and 
on the east by the eastern boundary line of Range 25 East, and Sections 
7, 8. 17, 18, 19 and 20 in Township 19 South, Range 27 East and Sections 
13, 23 and 24 in Township 19 South, Range 26 East, near Eustis, Lake 
County; Township 21 South, Range 31 East, and that portion of Town- 
ship 20 South, Range 31 East which is south and east of Lake Jessup, 
Seminole County; Sections 1 and 2, Township 22 South, Range 30 East, 
near Golden Rod, Orange County; Section 23, Township 25 South, Range 

29 East, Section 4, Township 26 South, Range 30 East and Oliver's Island 
in Lake Tohopekaliga, and Sections 30 and 31 in Township 35 South, Range 
33 East, near Bassenger, Osceola County; Sections 8, 9, 23, 24, 25 and 26 
in Township 23 South, Range 19 East, and Sections 15, 16. 21. 22, 32 and 33 
in Township 23 South, Range 20 East, near Brooksville, Hernando County; 
and the property of the AUapatahatchee Fruit and Vegetable Company, 
occupying the E^s of the NEV., the SWy of the NEM,, the SH of the 
NW'/i of the NE>4. and the N^i of the SE14 of Section 27, Township 35 
South, Range 39 East in St. Lucie County, State of Florida.' 

The following shipping points are located within the Scaly Bark terri- 
tory defined above: 

Allendale 5 Bassenger fj Brantley* 

Allenhur.it * Bayview t Briggsville § 

Anclote t Belleair J Canaveral • 

Anonat Belleview Hotel J Pitv Point ' 

Antioch t Boca Ceiga t Clearwater J 

Artesia " Bonaventure - Clifton • 

Aurantia* Howies g Clifton §S 

Banyan^ Brandon t Cocoa' /■~~ i 
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Coronado 5 
Courtenay • 
Cross Bayou ^ 
Daytona § 
Daytona Beach § 
Delespine • 

Dunedin % 
Durant f 
East Cove t 
Footman * 
Frontenac * 
Fulton's Spur f 
Ft. Baesenger ft 
Ft. Green Springs tt 
Ft. Green ft 
GabHella || 
Garrett 
Garyt 
Georgiana • 
Glencoe § 
Glenoak X 
Golden Rod [| 
Green Springs X 
Gulfportt 
Haraee t 
Hawks Park 8 
Hillsborof 
HoUy Hill § 
Hucomer § 
Idlewild Park f 
Indianola * 



Indian River City • 
Indian Rock X 
Johns Pass X 
Keystone Colony J 
Kimbrough X 
Kingston § 
Knights t 
LaGrange * 
Lake Charm §§ 
Lake Villa Junction % 
Lane Park " 
Largo t 
Lellman X 
Limona f 

Lyrata • 
Mango t 

May town § 
Merritt • 

Mortonhurst • 
New Smyrna § 
Nocateeft 
Oak Hill § 
Oak Hurst t 

Orient t 
Ormond § 
Ormond Beach § 
Oviedo §1 
Ozona X 

' In Brevard County 



1 Lake County 
X In Pinellas County 
gin Volusia County 
§§ In Seminole County 
ttin DeSoto County 
II In Orange County 
tX In Osceola County 



Pinellas % 

Pinellas Park J 

Plant City f 

Ponce Park § 

Port Orange § 

Rockledge • 

Safety Harbor J 

Saint Petersburg J 

Seabreeze § 

Seaside X 

Seffner t 

Seminole Beach J 

Seminole t 

Sharpes • 

Shiloh * 

Sidney t 

Sutherland X 

Taconey J 

Tampa t 

Tarpon Springs J 

Thonotosassa t 

Thonotosas SB junction f 

Titusville • 

Turkey Creek f 
Turnbull • 
Valrico t 
Veteran J 
Wall Springs J 
Wiley Ave. • 



Rule 15.* The movement of citrus trees, or parts thereof, from the 
areas designated in the Public Notices by the State Plant Board as areas 
in which citrus trees are likely to be infected with Scaly Bark, into all parts 
of the State of Florida other than those specified as infected areas, is hereby 
prohibited. 

This rule shall not apply to the movement of citrus fruits that are in- 
tended as food products. 

Rule IG.t Every grove, field, nursery or other property in which has 
teen found any disease or insect pest which has been declared a public 
nuisance by the State Plant Board under the provisions of the Plant Act of 
1915, shall be conspicuously posted with si^ns warning all parties against 
trespassing, said signs to read as follows: " No Trespassing. By Order of 
The State Plant Board." The words " NO TRESPASSING " to be in letters 
no less than four inches in height and the words " State Plant Board " to be 
in letters not less than two and one-half inches in height, such letters to be 



1915. 



Amemled Feb, H, 1916. 
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' of prominent bold-faced type, easily read. The mutilation, defacing, remov- 
tng or destroying of such signs by any parties whomsoever is hereby pro- 
hibited. Provided that the posting of such notices shall not be required in 
the case of any property which has been declared by the State Plant Board 
to be no longer a danger center. 

Rule 17*. The introduction into the State of Florida through the 
ports thereof of plants, fruits, vegetables or other material that is likely to 
introduce insect pests or diseases especially injurious to the agricultural and 
horticultural interests of the State is hereby prohibited; provided, however, 
that plantp, parts of plants, fruits or vegetables, the importation of which 
into the State has not been specifically prohibited, and which shall be found 
upon inspection by a properly appointed agent of the Plant Board to be ap- 
parently free from such especially injurious insect pests and diseases shall 
be permitted to enter the State and be transported, sold, or exchanged with- 
in the State. 

Rule ISf. To prevent the introduction of the cotton boll weevil into' the 
non-infested territory in the State of Florida, from any region in Florida 
or from other states or territories in which the boll weevil is known to exist, 
the shipment or transportation of the following articles from boll weevil 
infested territory, into non-infeated territory in the State of Florida, is 
hereby prohibited ; Seed cotton, cotton, cotton seed, cotton seed hulls, seed 
cotton sacks (used), cotton picker's sacks (used), Spanish moss, corn in 
shuck, living boll weevils in any stage, cotton plants or parts of cotton plants 
(baled cotton, cotton seed meal, cotton seed cake and cotton seed oil except- 
ed) and shipments of household goods or other commodities containing any 
of the foregoing; provided, that this restriction shall not apply to shipments 
of cotton seed nulla between January 1st and August 1st of each year, or 
to com in shuck between July 1st and September 30th of each year; and 

erovided, further, that shipments of cotton seed for planting- purposes may 
e made when such ahipmenta are accompanied by the certificate of a State 
or Government entomologist stating that such seed has been fumigated in 
a manner to kill any boll weevils that may be contained therein; and pro- 
vided, further, that permits may be issued bv the Plant Commissioner for 
shipment of cotton seed hulls into the non-infeated section of Florida, from 
cotton oil mills located in the boll weevil infested territory under such pre- 
cautions and safeguards as to milling, packing, handling and shipping as 
he may specify. 

Shipments of household goods originating in any boll weevil infested 
territory of the State of Florida, or in any other state or territory, when 
shipped into the non-infested portion of Florida, shall be accompanied by an 
affidavit showing that said shipments do not contain any of the articles 
above listed and the shipment of which into the non-infested portion of 
Florida is prohibited. 

The keeping or having in possession of any living boll weevils, or any 
eggs, living larvae, or living pupae of said insect, in the non-infested portion 
of the State of Florida, is hereby prohibited. 

The Plant Commissioner shall, from time to time, publish and define 
the territory in the State of Florida which is considered to be boll weevil 
infested territory and which is defined as such within the meaning of this 
regulation. 

All rules and regulations of the Plant Board in conflict with this rule 
are hereby rescinded. 

BOLL WEEVIL INFESTED TERRITORY IN FLORIDA— DE FINER. 

In accordance with Rule No. 18, adopted by the State Plant Board of 
Florida December 13, 1915, and amended November 13, 1916, the Plant Com- 
missioner has defined, and does hereby define, as a result of actual inspec- 
tions made by agents of the State Plant Board, the Counties of Nassau, 
Duval, Clay, Bradford, Alachua and Levy and all counties west and north 



mended Nov. ' 
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I being boll weevil infested territory 



PUBLIC NOTICE • 
Declaring Certain Areas to Be Infected With Withertip 

Under the provisions of the Florida Plant Act of 1916, Chapter 6886 
of the Laws of Florida, the State Plant Board, in sessioi) at JackBonviUe, 
Florida, thia 14th day of February, 1916, and in accordance with Section 
12 of said Act, does declare the disease known as Withertip (CoUetotriehum 
gloe9p<friodee} to be a disease, the dissemination of which should be con- 
trolled, and hereby declares, that while this disease is generally distributed 
throughout the State, the following areas are areas in which this disease 
ifl not known to exist; the area bounded on the south by the waters of the 
Bay of Florida, on the west by the Gulf of Mexico, on the north by White 
Water Bay and its tributaries, and on the east by the eastern boundary- 
line of Monroe County. 

Rule 19*. The movement of citrus trees, or parts thereof, into the 
areas designated in the public notices by the State Plant Board, as areas 
in which withertip is not known to exist, is hereby prohibited. 

This rule shall not apply to the movement of citrus seed under pack- 
age certificate issued by a daly appointed inspector of the Plant Board. 

Rule 20*. Any and all plants or plant products subject to the pro- 
visions of the Florida Plant Act of 1916, whether in transit or in the hands 
of possesBor, may be held for inspection regardless of whether they are cer- 
tified or not, and if such plants or plant products are found to have been 
moved or transported in violation of the rules or reflations of the Plant 
Board, or if found infested or infected with any injurious insect pest or dis- 
ease, such plants or plant products must be deported, sprayed or otherwise 
treated upon the order of the Plant Commissioner, if in his opinion this is 
necessary for the protection of the agricultural or horticultural interests of 
the State. 

Rule 21t. The sale, gift, exchan^, shipment or movement of trees, 
plants or plant products infested or infected with any of the insects or 
diseases listed by the Board in accordance with Section 12 of the Florida 
Plant Act of 191G, is hereby prohibited, except when specifically authorized 
1^ the Plant Commissioner or his duly authorised representative. This rule 
shall not apply to the movement of plant producta that are intended as food 
products unless in the opinion of the Plant Commissioner such shipment 
will be dangerous to the agricultural and horticultural interests of the 
State. 



which Cottony Cushion Scale is known to have been generally distributed, 
except when treated as required by the Nursery Inspector, is hereby pro- 
hibited. 

Rule 28t. Any person or firm desiring to ship nursery stock into Flor- 
ida shall file with uie Nursery Inspector a satisfactory certificate of inspec- 
tion. They will then be privileged to purchase Permit Certificate tags from 
the Florida Nursery Inspector. One, and only one. Permit Certificate tag 
shall be attached to each bundle of nursery stock shipped into Florida. 
Shipments shall be prepared and tags accounted for in accordance with, the 
requirements of \A» Nursery Inspection Department of the State Plant 
Board of Florida. 

•Adopted February 14, 1911. 

t Adopted Febroary 14, 191S. Amended March 11. 1914. 
tAdoptsd February 14, 191S. Amended March IS, ItK. 
% Adopted April 10, 191«. 
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Rule 24*. Persons or firms desiring certification of nursery stock shall 
file a request for inspection with the Nursery Inspector at Gainesville, at 
least sixty days in advance of the date upon which they desire to move or 
sell such nursery stoclc. Persons or firms requesting certification on shorter 
notice may be charged with the fee covering the expenses of innwction and 
<»rtification as provided for in Section 9 of the Florida Plant Act of 1915. 



Rule 25*. In order to prevent the introduction of the citrus < 
.known as citrus canker, the importation into Florida, of any and all kinds 
of citrus trees and parts thereof, including budwood and scions, and all 
other host plants of this disease as soon as discovered, except certain fruit 
intended for use as food products, is hereby prohibited. Provided, that 
importations of limited quantities of new or rare varieties may be allowed 
by special permit of the Plant Commissioner. Applications for such per- 
mits must be made to the Plant Commissioner, Gainesville, Florida. 

Role 26t. The importation into Florida of all trees, plants, vines, 
shrubs, cuttini^B, scions, leaves and parts of plants from The Bahamas, India 
and Jamaica, in which countries the spiny citrus white fly (Aleuroeantha* 
woglumi) is known to occur, is hereby prohibited: provided, that this mle 
shail not be construed as prohibiting the importation of fruits and ve^tables 
intended for use as food products when such fruits or vegetables are not 
infested or infected with any injurious insect or disease or the importation 
of which is not otherwise specifically prohibited: and provided, further, that 
this rule shall not prohibit the importation of lumber, logs, sisal hemp or 
manufactured articles. 

Rule 27%. The importation into the State of Florida of any and all of 
the following plants, plant products and stone and quBrry products, origi- 
nating in that portion of the New England states defined by the United 
States Department of Agriculture as beina: territory infested with the gypsy 
moth (Porthetria diapar), is hereby pronibited, except that shipments of 
the things or articles herein enumerated may be admitted and permitted 
delivery in this State when accompanied by an inspection certificate (or 
permit) issued by a properly authorized agent of the United States Depart- 
ment of Agriculture or b^ the proper inspection official of the State in 
which such shipments origmate, showing that they have been inspected and 
found free from the gypsy moth and the larVK, pupie and eggs thereof, and 
plainly labelled with the names and addresses of both consignor and con- 
All trees, plants, shrubs, vines, cuttings, grafts, buds, and all other 
trees and plants, or parts thereof, commonly known as nursery stock. 

All forest, fruit and ornamental trees and shrubs and parts thereof. 

Field-grown florists stock, shrubs, vines, and all other plants or parts 
thereof for planting or propagation, except flower or vegetable seeds. 

Forest-plant products, including logs, tan bark, posts, poles, railroad 
ties, cordwood, lumber, box'bands, and hoops. 

Coniferous trees, such as spruce, fir, hemlock, pine, juniper, cedar and 
arbor vita;, known and described as Christmas trees, and piulis thereof. 

Decorative plants, such as holly and laurel, known and described as 
Christmas greens or greenery. 

Stone and all other quarry products. 

Shipments of any of the articles aforesaid, originating at an^ point 
within Uie area defined by the United States Department of Agriculture 
as being infested by the gypsy moth, arriving at any port or other destina- 
tion in the State of Florida without being accompanied by the certificate of 
inspection herein required, shall be subject to immediate deportation upon 
the order of the Plant Commissioner or his assistants, or otherwise treated 
as the Plant Commissioner may direct. 



•Adopted April 10. 1916. 
t Adopted June 5. 1»1«. 
{Adopted Oct. 13. 191E. 
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Rule 28*. The importation into the State of Florida of pineapple plants, 
slip^roots, fruits and all parts thereof, from Jamaica, in which country 
the Pineapple Black Weevil (Metamasiiia rilehiei) is known to exist, is 
hereby prohibited: provided, that this rule shall not prohibit the importation 
from Jamaica of canned pineapple or of processed pmeapple Juice. 

Rule 29*. The movement of nursery stock from a nursery in which the 
Dtctyospermam scale is known to have been present or from a section in 
whiui Uie Dictyospermum scale is known to exist except when treated as 
required by the Nursery Inspector is hereby prohibited. 

Rule aOf. Whenever any authorized Inspector of the State Plant Board 
shall lind in the poseession of an^ common carrier in this State any ship- 
in«it, article or product that is infected or infested with any insect, pest 
or diaeaae, the dissemination of which, under the law or rules of this Board, 
now or hereafter promulgated, is or shall be prohibited, such common carrier 
■hall make no further transportation or delivery of such shipment, ar- 
ticle or product so infected or infested, otherwise than to return the 
same to the shipper, to be by him dealt with or treated as the law may 
provide. At the time of such inspection such inspector shall deliver to such 
common carrier a certificate in substantially the following form : 

"To. and All Whom It May Concern: 

(Name of carrier) 

" This is to certify that on the day of..... 

18 the undersigned inspected while in your possession at 

... , Florida, a shipment of. , 

(Kind and nature) 

consisting of bundles or packages, shipped by 

of , 

State of , to , at 



be infected o 

(Name ol inHscc psei or amease) 

" And you are hereby notified that the transportation and de- 
livery of said shipment so infected or infested, within the State of 
Florida, is prohibited by law and the Rules of the State Plant Board 
thereunder, except for the purpose of returning said shipment to the 
shipper, to be by him dealt with or treated as the law may require. 

"^This day of , 19 

State Plant Board Inspector." 

That the said Inspector shall at the same time attach to such shipment 
a duplicate of said Certificate. 

It shall also be the duty of said Inspector to forthwith notify the con- 
signee and consignor, if their names and addresses be known to such in- 
spector, which notice shall contain in substance the information provided 
for in tiie foregoing form of certificate. 

Rule Sit- All inspectors enlployed by the State Plant Board shall be 
required to pass a written examination and to present satisfactory evi- 
dences of previous experience qualifying them for the particular duties for 
which they are employed. 

•Adopted Jan. 8, 1917. 
{Adopted Feb. 12, 1917. 
(Adopted April 9. 1917, 



.y Google 



154 State Plant Board of Florida 

OKDEfiS AND REGUUTIONS OF THE POSTOFFICE DEPARTMENT 

RELATIVE TO PARCEL POST SHIPMENTS OF NURSERY STOOt 

AND CERTAIN OTHER PLANTS AND PLANT PRODUCTS 

Nurmrr Stock— Not Admitted to Hails Unless Accompuiied bj CertlSMte 
of Inspection 



" Nursery stock, including all fleld-nown florists' stock, trees, 
shrubs, vines, cuttings, grafts, scions, ouds, fruit pits and other 
seeds of fruit and ornamental trees or shrubs, and other plants and 
plant products for propagation, except field, vegetable, and flower 
seeds, Dedding plants, and other herbaceous plants, balba, and roots, 
may be admitted to the mails only when accompanied by a certificate 
from a State or Government inspector to the eifect that the norserr 
from which such nursery stock is shipped has been inspected within 
a year and found free from injurious insects, and the parcel con- 
taming such nursery stock is plainly marked to show the nature of 
the contents and the name and address of the sender. " 



" Office op Thied Ass't P. M. General, 

Washincton, Oct. 24, 1916. 

" The State of Florida has established a place for the terminal 
inspection of plants and plant products under the provisions of the 
Act of March 4, 1916, embodied in Section 478U, Postal Laws and 
Regulations, appearing on page 49 of the May, 191G, Supplement 
to the Postal Guide. 

" All postmasters are, therefore, informed that packams con- 
taining plants Or plant products addressed to places in the State 
of Florida may be accepted for mailing only when plainly marked 
so that the contents m^ be readily ascertained by an Inspection of 
the outside thereof. The law makes the failure so to mark such 
parcels an offejise punishable by a fine of not more than $100. 

" The plants and plant products subject to terminal inspection 
in the State of Florida are described as follows: 

" ' All trees, iilsnts, shrubs, vines, cuttings, grafts, scions, buds, 
leaves, roots, fruit pits, and all other seeds of forest, fruit or orna- 
mental trees or shrubs; all greenhouse, herbaceous and bedding 
plants and parts thereof; all blossoms or flowers of orange, lemon 
and other citrus plants; all fruits or nuts; all herbarium or dried 
specimens of plants or parts thereof, and other plants and plant 
products in the raw or unmanufactured state, except vegetable and 
flower seeds. Provided, That this list of plants and plant products 
shall not apply to plants and plant products shipped under the cer- 
tificate of ttiB Federal Horticultural Board of the U, S. Department 
of Agriculture, nor to plants and plant products originating in 
Florida and addressed to places in that State which are inclosed 
in packages plainly marked to show the nature of the contents and 
accompanied with the certificate from the Florida State Plant Board 
or its duly authorized inspectors embodying the information pre- 
scribed by paragraph 2, Section 478, Postal Laws and Regulations.' 

" Postmasters within the State of Florida shall be governed 
strictly by the provisions of paragraphs 3, 4, 5, and 6, Section 478^, 
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Portal Laws and Emulations, in the treatment of all packages ad- 
dressed for delivery at their offices containing any plants or plant 
prodncts above described as subject to terminal inspection. 

" Inspection service is maintained at Gainesville, Fla., and all 
1 1 — J jp j^(. state shall send to that place for inspection 



after receivinc the required postage therefor, under the provisions 
of Sectioii 478K, Postal Laws and Regulations, each package con- 
taining plants or plant products subject to temunal inspection. 

" Owing to the perishable character of plants and plant prod- 
ucts, the padcages containing such matter must be given prompt 
attentioD. 

" Any failure of compliance with the foregoing instructions 
or with the provisions of Section 478^, Postal Laws and Begula- 
tiona, coming ta the attention of anypostmaster should be reported 
to the Third Assistant Postmaster GiBneral, Division of Classiflca- 

" W. J. Babrows, 
- " Act'g Third Ass't P. M. Gen." 
Seetim 478^ P. L. & R. 

Section 478H of the Postal Laws and Begulations, under authority of 
which the above Order is issued, and which is referred to therein, reads as 
follows : 

•' Sec 478U. (a) When any State shall provide for terminal 
inspection of plants and plant products, and shall esteblish and 
maintain, at the sole expense of the State, such inspection at one 
or more places therein, the proper officials of said State may sub- 
mit to the Secretory of Agriculture a list of plants and plant prod- 
ncte and the plant paste transmitted therebv, that in the opinion of 
said officials should be subject to terminal inspection in order te 
prevent the introduction or disseminaion in said State of peste in- 
jurious to agriculture. Upon his approval of said list, in whole or 
m part, the Secretory of Agriculture shall transmit the same to the 
Postmaster General, and thereafter all packages contoining any 
plante or plant producto named in said approved liate shall, upon 
payment of posb^e therefor, be forwarded by the postmaster at 
the destination ot said package te the proper Stote official at the 
nearest place where inspection is maintained. If the ])lant or plant 
products are found upon inspection to be free from injurious pests, 
or if infected shall be disinfected by said official, they shall upon 
payment of postage therefor be returned to the postmaster at the 
. place of inspection to be forwarded to the person te whom they are 
addressed; but if found to be infected with injurious peste and in- 
capable of satisfactory disinfection the Stete inspecter shall so 
notify the postmaster at the place of inspection, who shall promptly 
notify the sender of said plante or plant products that they will be 
returned te him upon his request and at his expense, or In default of 
■ach request that they will be turned over to the Stote authorities 
for destruction. (Act of March 4, 1916.) 

" (b) It shall be unlawful for any person, firm, or corporation 
to deposit in the United Stetes mails any package conteining any 
plant or plant product addressed to any place within a Stote 
raaintoining inspection thereof, as herein defined, without plainly 
marking the paclcage so that its contente mav be readily ascertoined 
by an inspection of the outside thereof. Whoever shall fail to so 
mark said packages shall be punished by a fine of not more than 
$100. (Act of March 4, 1916.) 

" (e) The Postmaster Gieneral is hereby authorized and di- 
rected to make all needful rules and reflations for carrying out 
"e purposes hereof. (Act of March 4, 1915.) 
"2. _When the Secretory of Agriculture fi 

' lets Hubiect to „. . 

• Google 



6 State Plant Board of Florida 

minal inspection under the provisions of the preceding paragraph, 
appropriate instructions in regard thereto shall be issued to post- 
masters by the Third Assistant Postmaster General, Division of 
Classification. 

" i. When a packa^ containing plants or plant products sub- 
ject to termiTjal inspection is received at the post office of addres^ 
the postmaster shall at once notify the addressee of the required 
amount of postage for forwarding it to the place of inspection and 
return. Upon payment of the required amount, the postmaster 
shall affix to the parcel stamps sufficient to cover the postage from 
his office to the place of inspection, and place in an official envelope, 
to be attached to the parcel and addressed to the postmaster at uie 
place of inspection, the stamps representing the amount of postage 
furnished by the addressee for its return. The postmaster shall 
then indorse on the wrapper of the parcel the words, " Forward to 
_ , for inspection," and transmit 

(Give poHtofflce of Inapecllon) 

the parcel to the postmaster at the place of inspection. 

" 4. (a) On receipt of the parcel at the post office of inspection 
the postmaster shall deliver it to the proper State official, and if 
such official shall return it to him marked to show that it has been 
inspected and passed, the postmaster shall affix to the parcel'the 
postage furnished for returning it to the post office of address and 
promptly transmit it to that office. It shall then be delivered to the 
addressee. 

" (b) If the State official to whom a parcel containing plants 
or plant products has been sent for inspection shall inform the 
postmaster at the place of inspection that such plants or plant 

froducts are infected with injurious pests and incapable of satis- 
actory disinfection, the postmaster shall promptly notify the sender 
that the parcel is un deliverable, giving the reason therrfor together 
with the name and address of the addressee, and stating the amount 
of postage required for its return and that if the postage is not 
promptly furnished the parcel will be turned over to the State 
authorities for destruction. After the sending of such notice, the 
postmaster shall wait the length of time prescribed in paragraph 8, 
Section 637, when, if postage be not received by that time, he shall 
inform the State authorities that the parcel may be destroyed by 
them. 

" 5. When a parcel containing plants or plant products is 
returned to the sender or destroyed under the provisions of the 
preceding paragraph, the postage stamps representing the amount 
. of postage furnished by the addressee for the return of such parcel 
from the post office of inspection to the office of address shall be 
sent by the postmaster at the former office to the addressee together 
with a letter of information as to the disposition of the parcel. 

" 6. If the addressee, after having been notified, as prescribed 
in paragraph 3 of this section, fails to furnish the required postage 
for sending the parcel to the place of inspection and return, &e 
postmaster shall so notify the State Inspector at that place and 
advise him of the amount of postage required for sending the parcel 
to him. If such oTicial furnishes the postage the postmaster shall. 
after affixing the necessary stamps, indorse on the wrapper of Uie 
parcel the words ' Forward to 

for inspection,' together with the words ' Postage paid by State,' 
and transmit it to the postmaster at the place of inspection. If the 
State Inspector shall return the parcel to the postmaster at the 
point of inspection, marked to show that it has been inspected and 
passed, and having postage properly prepaid, it shall be transmitted 
to the office of address and delivered to addressee. Should the State 
Inspector fail to furnish the postage for sending the parcel to him 
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f erred to: 

All packages of plants and plant products tendered for mailing to 
points in Florida mart be plainly labelled to show the nature of the con- 
tents. 

A list of the various plants and plant products subject to inspection is 
given in the Order quoted above. 

Parcel-post packages of plants and plant products, originating in 
Florida, bearing the inspection certificate tag of the State Plant Board of 
Florida, when addressed to Florida points, may be sent direct to addressee: 



postmaster at office of address to the post office at Gainesville, Fla._, for 
inspection by the State Plant Board, the postage thereon to be fumbhed 
by the addressee. 

All packages of plants and plant products (except vegetable and flower 
seeds) from other States addressed to post offices in Florida, not accom- 
panied by the inspection certificate of the Federal Horticultural Board, are 
required sent to the Gainesville post office for inspection. 

An inspection certificate issued by the State officials of any State other 
than Florida does not entitle plants or plant products to delivery In Florida 
without being subjected to terminal inspection. 

" Florida Permit Tags," accompanying mail shipments of plants or 
plant products, originating in anouier Stote, addressed to Florida post 
offices, do not exempt such shipments from the requirements of the Orders 
and Sections quoted above: namely, such shipments are subject to terminal 
inspection. 

Mail shipments of plants and plant products, ori^nating in Florida, 
but addressed to post offices in other States, are not required sent to the 
Gainesville post office for inspection. However, Paragraph 2 of Section 478, 
P. L. and R., quoted above, requires that ^H niail shipments of nur»ery 
stock (regardless of destination) shall have an official certificate of in- 
spection attached when tendered for mailing. 

Hall Shipments from Foreign Countries 

" A postoffice order dated May 27, 1913, as amended December 
16, 1913, prohibits the importation by mail of all growing or living 
plants, seeds, and other plant products for propagation, except field, 
vegetable, and flower seed3.''*t 

With reference to the treatment by postmasters of prohibited nursery 
stock received from foreign countries the Second Assistant Postmaster 
General issued the following Order under date of June 1, 1915: 

" This Department and the Department of Agriculture are in 
receipt frequently, both directly and through postmasters, of re- 

• U. 9. Department of ABrlculture, Peileral HorllcuHural Board, Service 
and Regulatory Announcementa, April 1916 page 46. 

tPartlea deslrltiK to Import plants from forelKn countrlea. throiiirh i-hnn- 

nels other than the mallH. l 

Washington, D. C. for a permit 



to. 1912. as 'amended March 4. 1913. 
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quests from importers of nursery stock th&t delivery be authorised 
of certain mail shipments of prohibited plants or plant products. 
It is understood that pending the receipt by such importers of 
replies to their requests, the shipments in question are witbhdd 
from return b]r poBtmasters notwithstanding the instroctioiiB of 
the Deparbnent'that all packages of prohibited nursery stock re- 
ceived in the mails from abroad shall be appropriately indorsed and 
returned to origin immediately, 

" Postmasters are enjoined, therefore, to complv strictly with 
the instructions referred to b^ declining to withhold from retom 
any prohibited nursery stock in order to afford an opportunity^ to 
the importer to communicate with the Department with the view 
of having an exception made in any particular case. 

" The term ' nursery stock ' as applied to the prohibition in 
question includes all growing or living plants, seeds and other plant 

froducts, for propagation, except field, vegetable and flower seeds, 
t includes also bulbs, roots and tubers and, with the exceptions 
noted, the seeds of all trees, shrubs or other plants. The only 
plants or plant products excepted from the pronibition are those 
ordered b^or intended for, and addressed to uie ' Office of Foreign 
Seed and Plant Introduction, United States Deparbnent of Agricul- 
ture. Washington, D. C 

In this connection, reference is had to the notice of this office 
printed on page 2 of the Postal Guide (supplement) for January, 
1914, and to Uie notice on pages 129 and 130 of the Postal Guide 
for July, 1914. 

" The widest poaaible publicity should be given to this notice." 

The above information is published for the information of employees 
of the State Plant Board of Florida, nurserymen and other ehipperi of 
plants and plant products. Postmasters receive ttieir ins^ctions relative 
to the above from the Post Office Department. 

WILMON NEWELL, 

Plant Commissioner. 
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State Flaot Board of Florida 
VoLl July, 1917 No. 4 

FLORIDA AND THE MEDITERRANEAN FRDIT FLY 

By 

E. A. Back 

Bureau of Entomology 

With the passage of the Federal Plant Quarantine Act of 
1912, there was made possible the first serious attempt in this 
country to prevent further introduction of insect and plant dis- 



Fig. 3. — The Mediterranean fruit fly (Ceratitis capitafa): a, 
adalt fly; b, head of same from front; o, spatula-like hair from 
face of male; d, antenna; e, larva; /, anal segment of aame; g, head 
of same, a and «, enlarged; b, g, f, greatly enlarged ; c, d, still more 
greatly enlarged. (From Howard, U. S. Dept. of Agriculture.) 

eases from foreign countries. Along with the issuing of quar- 
antines, the Federal Horticultural Board has been accumulating 
information regarding pests that will be injurious should they 
become Established in the United States. Had such investiga- 
tions been started years ago, Florida would now be free from 
such troubles as the citrus and the cloudy winged white flies 
(D. citri and dtrifolii) and the citrus canker (Pseudomonaa 
eitri), all of which could have been eliminated easily, either at 
the ports of entry, or in the quarantine greenhouses of the De- 
partment of Agriculture at Washington. With the effort* of 
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the State Plant Board of Florida added to those of the Federal 
Horiicultural Board, it is hoped that Florida will be kept free 
from the ravages of a number of well-known pests causing dam- 
age elsewhere. Among theae pests is the Mediterranean fruit 
fly (Ceratitis capitata), one of the worst enemies to fruits in 
general, that occurs in the tropical and semi-tropical countries, 
and one which will become established on the mainland of the 
United States in the not distant future unless quarantine offi- 
cials are able to successfully intercept it. 

What is the Fruit Fly Like? 

The Mediterranean fruit fly is an insect which in the adult 
state resembles in size and general shape the ordinary house 
fly, but differs greatly in the color pattern of the body and 
wings, and in its habits. The colors, brown, yellow, black and 
white predominate in the living insect and form a pattern which 
can be easily recognized after comparison with the drawing of 
the adult fly given in Figure 3. 

Tlie female fly lays eggs in small cavities that she makes in 
the skin of fruits. These hatch into whitish magsota that 
burrow in all directions ihrou^ the fruit until, when full 
grown, they are from 4 to 5 sixteenths of an inch long. (Fig. 
3.) They then leave the fruit and form a pupa or chrysalis 
either in the soil or beneath any sheltering object After pass- 
ing a varying length of time in the pupal stage, the adult of the 
succeeding generation emerges. It is seldom that the adult fly 
is seen first. Usually the attention of the fruit grower is at- 
tracted to the decayed condition of his fruits, which, when 
cut open, are found to contain these whitish maggots that curl 
up and jump short distances when taken out of the fruit and 
placed upon a table. Maggots found in fruits which resemble 
the general description given — particularly as to size and the 
jumping habit — should be placed immediately in alcohol and sent 
with an explanatory letter to the State Plant Board at Gainesville 
ao that an investigation to prevent a spread may be inaugurated 
without delay. 

Fbuits and Vegetables Attacked 

The Mediterranean fruit fly is particularly injurious because 
it attacks many different kinds of fruits, nuts and vegetables. 
In the Hawaiian Islands, 72 kinds of fruits have been found 
infested. As the complete list will be available soon in bulletin 
form, it is not given here. It may be said, however, that almost 
any fruit in the Hawaiian Islands may harbor larvae of the 
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Plate XXIV. — Damage by Mediterranean Fniit Fly. 1, Hawaiian -grown 
lemon of commercial type. While discoloration does not always follow the 
puncturing of the rind, such dlsfi^rations as shown are not unusual in 
Hawaii where infestation is excessive. Note the globules of gummy secre- 
tions accumulating about certain punctions; they may not occur, or they may 
take the form of slender spiral threads. Lemons may sometimes be infested 
in the rind without giving an external evidence to the student. 2, Ripe 
grapefruit, showing Uie copious gummy secretions that may, though mpM 
often do not, follow atUck. ^ S 
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fruit fly. even though it be the nut of a palm, the berry of an . 
ornamental shrub, or the edible fruit of some well-loiown com- 
mercial species. A partial list of host fruits contains oranges, 
grapefruit, lemons, limes, kumquats, tangerines, peaches, apples, 
figs, apricots, bananas, mangoes, avocadoes, sapotas, loquats, 
persimmons, guavas, quinces, papayas or pawpaws, pears. 
plums, grapes, eggplant, tomatoes, and even cotton bolls. Of 
these the eggplant, grapes, and cotton bolls are but slightly af- 
fected even under conditions most favorable to the fruit fly, 
and pawpawB and bananas become infested only if left upon the 
plants until they are very ripe. The berries of the umbrella or 
china-berry tree (Melia azodarach) and strawberries are not 
affected. 

NoBTH America Alone Free From Infestation 
The Mediterranean fruit fly has been known to science for 
100 years. During these years it has been spreading throughout 
the world until at present the North American continent is the 
only large land area upon which it has not become established. 
It first attracted serious attention in London where it was 
found tiiat oranges arriving there from the Azores. Canary, 
Cape Verde and Madeira Islands were badly decayed and 
wormy. It was recorded as a pest in Spain in 1842, in Algeria 
in 1858, in Italy in 1863, in Sicily in 1878, and in Tunis in 1885. 
In 1889 it was causing damage in South Africa. It became es- 
tablished in Western Australia in 1837, and in the eastern part 
of Australia in 1898. In 1899 it was detected in Tasmania ; in 

1900 it was found in orchards near Paris, France, and during 

1901 it was reported from New Zealand and Brazil. Compere, 
in 1904, found the pest in Egypt and in Asiatic Turkey at Bei- 
rut. Jappa and Jerusalem. Argentina was reported infested in 
190S. During 1916 the orange, tangerine, peach, pear, and 
apple crop of the Fatras consular district of Greece was badly 
damaged. Between 1909 and 1914 it was found in the eastern 
and western portions of Africa. It was first found in the Ha- 
waiian Island at Honolulu in 1910 and within two years had 
spread to every important island of this group. The Bermuda 
Islands have been infested since 1865. Reports that the Medi- 
terranean fruit fly is established in the West Indies are un- 
warranted from our present information. 

Known Instances of Abtificial Dissemination 
The fruit fly was established in many of the countries listed 
above at the time entomologists made their first surveys, hence 
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the dates of the first report of the insect from certain of the 
countries, as for in- 
stance, Spain, Italy 
and western Africa, 
do not necessarily 
establish a truthful 
chronoloiry of 
spread. In fact, the 
west African coast 
region is considered 
the original home of 
the pest although it 
was among the last 
places to be found 
infested. To men in 
an uninfested coun- 
try like the United 
States, the known 
instances of spread 
and establishment 
are serviceable in 
pointingout the ave- 
nues of spread that 
must be particularly 
guarded against. 

The spread of the 
fruit fly to the east^ 
em andwestempor- 
tions of Australia 
and to Brazil is the 
direct result of the 
developmentof rapid 
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— Bartlett pear, the interior of which 
~ " ' maumed by the larvae of the 
; fly. (Prom U. S. Dept of 



ocean transportation and cold storage which made possible the 
development of an export trade in citrus fruits from the in- 
fested Mediterranean region to these countries, although Brazil 
may have become infested via South Africa. The establish- 
ment in Hawaii at Honolulu was a sequence to the establishment 
in eastern Australia and was made possible by vessels plying 
between Australian and American and Canadian ports. It is 
reported that Bermuda became infested in 1865 when a vessel, 
bound for New York from the Mediterranean region, was blown 
out of its course and forced to unload its cargo containing in- 
fested fruits at St. George. 
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A fruit fly pupa was discovered in New Zealand in soil 
about the roots of a plant imported from Australia, and in Tas- 
mania infested fruits from Sydney are frequently condemned. 
In 1909, a case of peaches infested with living larvae arrived 
at Auckland, New Zealand, after a four-week voyage in cold 
storage from Cape Colony. At San Francisco, inspectors of the 
Federal Horticultural Board and of the California State Com- 
mission of Horticulture are almost monthly intercepting infested 
fruits in the ships' stores and even in the baggage and pockets 
of tourists returning from Honolulu. At Washington, the Fed- 
eral Horticultural Board has found a living pupa of the papaya 
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fruit fly (T. curvtcauda) in an express package from Mexico 
and living specimens of the olive fruit fly (D. oleae) in a pack- 
age of olive seed sent by mail from South Africa and destined 
for California where the olive fly does not occur. It is stated 
that many fruit fly larvae are found in London each year in 
oranges from Spain, imported for the manufacture of mar- 
malade. 

These are but a few of the definite instances of spread 
known to have occurred, yet they indicate that it is not idle to 
state that the Mediterranean fruit fly is nearer making a con- 
guest of the best citrus regions of the world today than it has 
ever been before. 

Obstacles in Way of Estabushhent in America 
On the West 

Until 1897, the Pacific Coast of North America was in no 
danger of becoming infested from the West by the Mediterran- 
ean fruit fly, since at that time only ttie countries and islands 
.bordering on the Mediterranean Sea, Africa in general (in all 
probabilily) and the Bermudas were infested. Hence ships 
«tgaged in trade upon the Pacific and touching at North Amer- 
ican ports plied between ports not only themselves free from 
infestation, but also very r^note from infested countries. With 
the spread of the pest to Australia, from the Mediterranean 
countries, in 1897-8, the situation at once was changed, for di- 
rect sailings between Sydney and San Francisco and Vancouver 
brought the pest within striking distance of California. The 
"commercial jump" of the fruit fly from Australia to Hawaii, 
about 1910, brought the danger of establishment two weeks 
nearer to California ports. With the fruits of the Hawaiian 
Islands now thoroughly infested (except pineapples and com- 
mercial shipments of bananas), the great development In the 
tourist travel between the Islands and the mainland, the lower* 
ing of the sailing time between Honolulu and Hilo and San 
Francisco to 4V&-7 days, and with the making of San Pedro a 
port of call for ships from Hawaii during a portion of lie 
year, the opportunities for establishment in California have 
been greatly increased during the past five years. Only the 
untiring efforts of the quarantine officials of the Pacific Coast 
ports, working in cooperation with the Federal Horticultural 
Board, and assisted by unfavorable climatic and host conditions 
surrounding the docks at San Francisco, can keep the pest from 
gaining a foot hold on the Pacific Slope. Those who doubt this 
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Fig. 6. — Cross section of avocado showing injury to 
'-p at both stem and blossom ends by Mediterranean 
It fly larvae. (From U. S. Dept. of Agriculture.) 
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statement should become familiar with the fruit fly situation in 
Hawaii and read the monthly reports of the Quarantine Division 
of the California State Commission of Horticulture and of t^e 
Federal Horticultural Board. The Mediterranean fruit fly is 
knocking at the gates of California almost monthly. 

On the East 

Three important factors have worked to prevent establish- 
ment along the eastern seaboard of the United States. They are 
checks developing out of trade and climatic conditions and 
the host relationships of the fruit fly. The infestation of Ber- 
muda is the result of an unforeseen disaster at sea, as already 
mentioned, which put the fly ashore in a favorable climate. 

Trade Conditions. Aside from lemons and grapes, the in- 
fested regions about the Mediterranean Sea export practically 
no fresh fruit to America. Comparatively small quantities of 
non-citrus fruits, except figs and grapes, are grown and those 
that escape attack find a ready market in Europe. Such small 
shipments of fresh figs, prickly pears, etc., shipped to the 
United States during short seasons are absorbed by the Latin 
colonies of larger northern cities, especially New York. Even 
during the past winter, when the northern European markets 
were largely closed to Spanish oranges because of tiie war, these 
fruits could not be profitably placed upon the New York market 
in competition with the Florida and California crop. In fact, 
the citrus crop of these two states has indirectly been for years 
one of the greatest trade barriers to the establishment of the 
fruit fly on American soil, for they have usurped the orange 
market, thus making shipments of Mediterranean fruits to 
America, outside of New York, generally unprofitable. 

The nearness of Bermuda to Charleston and our southeast- 
em coast is not the menace that it would be if its trade were 
not carried on with new York and England. Fresh native 
grown fruits in Bermuda are a rarity. The bulk of her fresh 
fruits are American grown and imported from New York. 
Fresh Bermuda vegetables shipped to the United States can 
only be exported profitably during the winter months and be- 
fore our own southern grown truck crops can be placed on the 
market in competition. Furthermore, the Bermuda crops ex- 
ported (potatoes, onions, and foliage crops) are not attacked 
by the fruit fly, and all are consumed in New York. 

Host Relationships. The host relationships of the fruit fly 
have played their part in serving as barriers to establishment in 
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America. The list of fruits and vegetations subject to attack 
has been shovm to be large, yet the number of cultivated edible 
fruits infested and grown in quantities sufliciently large in the 
Mediterranean regions to reach beyond local markets, is very 
small, and as far as American territory, outside of New York, 
is concerned, is limited to Malaga grapes and lemons. None of 
the host fruits are so rare as to warrant their being carried 
across the ocean as curiosities by tourists as is true of many 
fruits grown in the Pacific regions. Fortunately, Malaga grapes 
and lemons have been found to be as free from danger as car- 
riers of the pest as any ordinary articles entering into trans- 
atlantic trade. This conclusion is the result of studies made by 
Prof. H. J. Quayle in the citrus orchards and in the curing and 
packing houses of Italy, Sicily, and Spain, and by agents of 
the Bureau of Entomology in Hawaii, supplemented by a pains- 
talcing examination by tlie writer of many consignments of 
fresh lemons arriving at the port of New York during Nov.- 
Dec. 1913. During the past harvesting season for Malaga 
grapes in Spain, the writer was authorized by the Federal Bu- 
reau to make observations in the principal Spanish grape grow- 
ing regions, but found no infestations although the markets of 
Cadiz, Seville, Granada, Valencia, Alicante, Barcelona, Madrid, 
and Zaragoza were examined. Exception must be made of one 
instance in which a single berry out of 1,000 decaying berries in 
the market of Cadiz was found to contain a larva. This single 
infestation appeared to be of a secondary nature. Had grapes 
and lemons, in commercial shipments, been generally infested, 
larvae would have been found years ago in imported fruits. For 
those wishing detailed results of experimental work bearing 
upon the infestation of citrus fruits, there has been accumulated 
by the Bureau of Entomology much information that can be 
had on application. 

Climatic checks. Adverse climatic conditions have played an 
important part in preventing establishment. Experiments con- 
ducted by the Bureau of Entomology in Hawaii, and observa- 
tions made by the writer in Spain, indicate that the Mediter- 
ranean fruit fly will not be a pest, except possibly in late 
peaches, when the monthly mean temperatures fall to or slightly 
below 60° F. for three consecutive months during the year. In 
the Hawaiian Islands where climatic conditions are nearly ideal 
for fruit fly increase, development progresses most rapidly after 
the daily means reach about 78-79° F. and is about doubled 
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when these fall to 68° F. No development occurs after the tem- 
perature falls below 50" F. and complete mortality follows if the 
fly is subjected to this temperature sufficiently long. An ex- 
posure of 2 to 3 weeks to 32° F. will kill all stages of the fruit 
fly. It is, therefore, evident that any fruit flies arriving in the 
northern markets would be speedily killed during the winter 
months or be forced to die within warehouses and stores. Even 
should importations of fruit yield fhes during the summer 
months when the temiteratures are not fatal, death would fol- 
low under city conditions, such as those of New York, for the 
adult flies cannot live more than 3 to 4 days without food, and, 
unaided, do not fly any distance from the point of emergence. 

Gbeatest Dan(^b fbom West Indies 
While there are weaknesses in the argument concerning the 
natural barriers to the infestation of the eastern seaboard by 
the Mediterranean fruit fly, it contains enough of truth to 
strengthen the belief of the writer that Florida's chief source of 
danger from infestation today lies in the direction of the West 
Indies. At present, the islands of the Caribbean Sea are not 
known to be infested by the Mediterranean fruit fly. With the 
opening of the Panama Canal, cargoes have been and will be 
shipped from Honolulu to the East, and from Australia. Span- 
ish boats have been plying between Spain and West Indian and 
Mexican ports, and even Galveston and New Orleans. The fruit 
fly is well established in Brazil, and is said to be in Argentina. 
There is danger that coast-wise trading vessels will spread the 
infestation northward if they have not already done so. The 
development of trade between North and South America will 
increase the opportunities for spread. Mr. C. L. Marlatt, Chair- 
man of the Federal Horticultural Board, has already planned an 
investigation of the sources of danger in the West Indian region 
that immediately concerns Florida and the Gulf States. 

The Meditebbanean Fbuit Fly Can Thbive in Florida 
After nearly four years' experience with the fruit fly in 
various climates of the Hawaiian Islands, and after personally 
investigating fruit fly conditions in Bermuda and Spain, the 
writer does not hesitate to say that the Mediterranean fruit fly 
is capable of becoming a most serious pest in any part of Flor- 
ida so far as the climate is concerned. 

In Table I are given the monthly mean temperatures, ac- 
companied in most instances by the means of the m a xim a and 
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Plate XXV. — Mangoes and the Mediterranean Fruit Fly. Mangoes, par- 
ticularly the seedling sweet mangoes, are favorite hosts of the Mediterra- 
nean fruit fly. Above are shown three fruits in various stages of infestation. 
1. A ripe fruit containing eggs of the fruit fly. The breaks in the skin 
through which the eggs have been laid are so small that they are not to be 
seen except by the trained eye, hence the fruit appears uninfested. After 
the larvae hatch and begin to burrow about in the pulp beneath the skin, 
they cause decay to set in and these deeayeit spots, showing dark colored 
through the skin, arive evidence of the destruction caused by the larvae. 2. 
A fruit in which the larvae are still young. 3, A fruit in which the lar"=o 
are well grown and have caused much damage. 
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Fig. 7. — Mango, cut open to reveal cavities made in the pulp by larvae 
of the Hediterranean fruit fly. In upper left-hand side can be seen a 
carity containing tlie whitish egga deposited by the adult female. (From 
U. S. Dept. of Agriculture.) 

minima temperatures, for Barcelona, Valencia, Zaragoza, and 
Cordoba, Spain, of Key West, Miami, Ft. Myers, Bartow, Eus- 
tis and Tallaliassee, Florida, and of Bermuda. 

At Barcelona during the last October the writer found prac- 
tically all the late peaches on the market infested, and the Jap- 
anese persimmons, apples and very many of the earlier ripening 
oranges upon the trees, both within the city limits and in the 
neighboring farming districts, quite generally attacked. At Va- 
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lencia, Japanese persimmons, quinces, and a few apples were 
infested wliile practically all of the earlier ripening and highly 
colored oranges bore fruit fly punctures. However the bulk of 
the citrus crop about Valencia which had not then (November) 
turned a deep color, was free from attack. At Zaragoza, only 
late peaches were found infested; excellent apples and quinces, 
said to have been grown just outside of the city, were free from 
infestations or deformities resulting from fruit fly attack. 
Quinces grown in the region of Cordoba were badly infested — 
not a single uninfested fruit was found — and practically all the 
apples from near this place, in the markets of Cadiz during late 
November, showed evidence of attack, though comparatively few 
contained larvae. 

It has already been stated that the fruit fly develops most 
rapidly after the daily means rise to 78''-79'' F. In Honolulu, 
when the temperature is about 79° F., the immature stages may 
be completed in as few as 13, or as many as 33 days, according 
to the individual and its host, although the largest number be- 
come adult in from 18 to 20 days. The developmental period 
for the immature stages is about doubled when the monttily 
mean drops to 68*^ F., while practically no development occurs 
at 50° P. and no development below this point. Yet, the fruit 
fly can withstand lower temperatures for varying lengths of 
time. Thus, 62 of 248 larvae lived through an exposure of 21°- 
28° P. for 5 days, or a period fatal to moat of Florida's crops. 
An exposure 1a> an even temperature of 32° F. for 4 days had 
little effect upon la^-vae infesting apples. Development proceeds, 
though slowly, at temperatures between 82°-58° F. In Hawaii, 
in fruit-growing districts where the winter monthly means drop 
to about 68° F., the fruit fly is a serious pest Additional data 
may be had upon the effect of low temperatures upon the fruit 
fly on application to the Bureau of Entomology. Bearing in 
mind the statements regarding infestation, given above, a com- 
parison of the temperature means, in Table I, of the Spanish 
and Florida districts, leaves no doubt that the fruit fly will 
maintain itself easily under Florida climatic conditions. 

Conclusion 
While conditions in the past have not favored the establish- 
ment of the Mediterranean fruit fly in California and the Gulf 
Coast States, the opportunities for spread to these states liave 
been greatly increased during the past few years. With the 
spread of the pest to the Hawaiian Islands in 1910, infested 
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fruits have been intercepted and condemned at the port of San 
Francisco on an averaf^ of about once a month. 

Florida's greatest danger of infestation appears to lie in the 
direction of the West Indies, since with the opening of the Pan- 
ama Canal and the development of trade between North and 
South America, this is the region through which pass vessels 
from Hawaii, Australia, Brazil, Argentina, and the Mediter- 
ranean countries — countries all now infested. There is every 
reason to believe that the Mediterranean fruit fly will become 
a serious and ever present pest if once estabhshed in Florida. 
While climatic conditions are favorable to its increase, the 
dearth of native or wild host fruits will make possible a suc- 
cessful, though very troublesome, campaign for its subjugation. 

Table I. — Containing: the monthly mean temperatures, with the mean 
of maxima and minima temperatures, of points in Spain, Florida and Ber- 
muda infested by the Mediterranean fruit fly.* 
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DEFASTMENT OF CITSD5 CANKEK EKAMCATIOII 

Repost on Eradication Work for Quarteb Ending June 
30, 1917 
The following report on the canker eradication vrork, &>a- 
ducted in co-operation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, during the three months endiiur 
June 30th, has been compiled by Mr. Frank Stirling, Gena^ 
Inspector : 

QUAETEK BNDINC JUNB 80, 1917 

atnia grove trees inepected. _„ _ _ 4,««i8M 

" ' '^ 18,567,™ 

sa 

_ 12 



New properties showing infection 

Total properties sliowing active infection... 

Grove trees found infected - 

Nursery trees found infected... 



Counties in which active infectiona were found. 

General Suhhaby 
Florida counties in which canker has been found.... 
Grove trees found infected since May, 1914... 



Nursery trees found infected since May, 1914 342,2M 

Numi)er properties infected to June 30, 1917 464 

Properties declared no longer " danger centers ". „ SS8 

Properties still classed as ''^infocted " June 30, 1917 _ 118 

The following table shows the number of citrus grove trees 
found infected with canker during each month from the bc^- 
ning of the eradication work to June 30, 1917: 



1914 


May 


108 




160 


July 




Aug. 


1813 


Sept. ... 






665 


Nov. ... 


778 







April 49 



Jan S06 

Feb 165 

Mar. 444 

Arpil 408 

May 1042 

June 772 

July 651 

Aug 1346 lAug. 219 

Sept 618 ! Sept 124 

Oct 214 I Oct 451 

Nov 494 I Nov 131 

Dec 266 I Dee 27 



AprU „. 169 

888 i May 62 

460 !Jone 46 



DEPAKTMENT OF FORT AND RAILWAY INSPECTION 

Report for the Quarter Ending June 30, 1917 
The following report on the inspection of shipments and im- 
portations, all ports and stations, has been compiled by Ur. K. 
E. Bragdon, Deputy Port and Railway Inspector: 
Ships and Vessels Inspected: 

From foreign ports 428 

From U. S. ports other than Florida. 252 

From Florida porta 427 

Total 1167 
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Shipments Inapectad: 

Arriving by witter: 
Passed . 



Treated and passed 4 

Returned to shipper 52 

Detained, subject to return. 

Contraband destroyed 266 



Arriving by Mcpresa, freight, etc.: 
Treatad and passed .. 



Retomed t« shipper _ 7 

Detained, subject to return. - 26 

Contrabsiid destroyed 21 



Total shipments inspected — .....I 

Pbincipal Pests and Di^ases Intercepted 




Atpidiottu hederae... 
Aspidiotua iatatnae.. 
Bepkrata eubenaia... 
Crown galL.. 
Crown gall... 

Crown gall 

Crown galL 

Dic^ospermum scale.. 

Florida red scale.. 

Florida red scale 

Florida red scale 

Lonff scale. .,.. 

Healy-bug.„ 

Helanose...- 

Purple scale. 

Purple scale 

Nematode root-knot. . 
Nematode root-knot,. . 
Nematode root-knot... 
Nematode root-knot... 
Nematode root-knot.... 
Nematode root-knot.... 
Nematode root-Imot... 

Rofous scale 

Hufous scale 

San Jose scale. 



Soft brown s(^e- ~ 

Soft brown scale 

Soft brown scale. 

Sweet potato rootweevil 

Whitefly. 

Whitefly. 



Chinaberry. 

Chinaberry. 

Soursop.. 

Currant. 

RosSl 

Rose. 

Gtrus. 

Herbaceous plants 

Pahns 

CitruR.. 
Citrus. 
Citrus. 
Chinese medicine plant. 

£!«■ 
Fig. 
Hibiscus. 

Japonica. 

Plumbago 

Rose,... 

Croton 

Pandanus 

Peach. 

Plum 

Prune 

Jasmine. 

Lily 

Maguey 

Sweet potato. 
Chinaberry.... 
Jasmine. 



Florida.... 
Florida... 

Cuba 

New Jersey... 

Florida. 

Pennsylvania... 
New York... 

Spain. 

Florida..... 

Cuba 

Florida..... 

Cuba 

Florida..... 

Florida..... 

Cuba... 

Florida..., 

Florida... 

North Carolina j 

Florida... 

Alabama. 

Georgia. 

Florida. 

Florida 

Cuba ' 

Cuba 

Georgia. 

Illinois.. 

Illinois. 

Florida 

Florida. 

Florida i 

Cuba. ; 

Florida. 

Florida 
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PARCEL POST PLANT mSPECTlOII 

Quarter Ending June 30, 1917 



Parcels Inspected: 












76 










Detained, subject to 

Infested or infected 

Total Parceia It 

1 
























Name 


Found m 


Prom 


, No. of 
'shipment. 


Citrus mealy bug 

Crown gall 


Coleus 

Apple. 


Ohio 4 


San Jose scale 

San Jos« scale 


Chinaberrr 






Peach 


Kentucky 






NewYork 




Nematode root-knot 


Chrjrsanthemum. . . 


Ohio 




Nematode root-knot. 

Nematode root-knot 


Dioacorea 

Fig 

Geranium 

Geranium 


n inois 

F orida 




Nematode root-knot 

Nematode root-knot 


Ohio. _ 

Plorida.-.„ 

Tennessee 




Nematode root-knot 


Grape 






















Rose 


New York 






Rose 




71 




Rose 


Indiana 






Rose 


Illinois. 




Nematode root-knot 

Nematode root-knot 


Rose 


Louisiana 




Snowball 


Ohio^. 




Nematode root-knot 


Tomato 

Tomato 


Florida 











THE GROWER'S NEED OF A HAND LENS 
F. M. O'Byrne 

The grower should familiarize himself witii the various insect 
pests which he finds on his crops so that he will know what to 
expect when an insect is appearing in considerable numbers. 
Some insects make their presence known so suddenly that by the 
time specimens can be sent to an authority for identification and 
an answer received, the damage accomplished may be consid- 
erable, and control measures rendered worthless because of lost 
time. 
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A ra&tsjaiyinz glass or hand lens enables the grower to secure 
much useful information by direct observation.* 

Recently the writer was talking to a succesafu) orange grower 
and was surprised to learn that this grower had no magnifying 
glass. Upon being asked how he was able to control scale in his 
grove, tile grower replied that he was a practical man and fol- 
lowed practical methods; that when tiie scale in his grove got 
bad he sprayed, that he repeated this spraying three weeks after- 
wards, and if the infestation was severe he gave a third spraying. 
Elach spraying cost him fifty dollars. Had this grower possessed 
a hand lens and with it observed the development of the young 
scale-insects, he could have made one spraying, or at least two, 
accomplish the work of his three rule-of-thiunb sprayings. 

Scale-insects frequently make their appearance in broods. 
Certain conditions, such as drouths or spraying with fungicides 
like Bordeaux mixture, usually result in a rapid increase of 
scale-insects provided the grove is at all infested. By the use 
of a hand lens from time to time, the grower is able to tell when 
a new brood is coming on by observing the tiny insects or crawl- 
ers upon the tree. If he sprays when the oldest of the young 
insects are about three or four weeks old, the one spraying is 
likely to accomplish as much as the three sprayings given by our 
friend mentioned above. 

On the other hand, if the grower waits until his trees show 
heavy infestation of adult scales before spraying, it is impossible 
for one spraying to bring them under control, and a fractional 
spraying, involving at least three separate applications is neces- 
sary. 

All spraying work should be intelligently planned and exe- 
cuted. The grower should know when to spray and why, and 
the intelligent use of a magnifying glass will go far towards 
giving him this much needed information. 

•The mm comnwn inaectg »n b« Identifled br the BTOwer hinudt U be (s lupplled with 
B sood text book on entomoloiiy writtan la Uiumace he un rewlilr andantknd. "InJurloiD 
'"•—*■ -■ ?o" '",^r'*n'« "'' Control llwn." by O'Kmne (tUcHUlmD, New Verb, ISH) or 

'*•!■ ot Yttm. Ovden and prchmrd," by SdnderBon (John Wiley and Sora. New 
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NuRSEBY Stock and Scale Insects. If buying a cow— 
which would you buy ; one raised free from ticks from the start 
or one which had been neglected and had been tick-infested all 
its life, but which was dipped and cleaned up at the last mo- 
ment? You would buy the one which had been tick-free all its 
life of course, and the man who raised cattle thus carefully 
would make more money out of his cattle than the other. His 
cattle would be worth more to all. Would not the same reason- 
ing: apply to the growing and selection of nursery stock? 

Too many nurserymen and grove-owners who grow their 
own stock, consider it good business practice to allow it to grow 
up in any sort of condition, cleaning it up at the last minute 
before selling or using the trees. This is undoubtedly poor 
business practice from an economic point of view. A scale* 
infested nursery is a constant source of trouble and expense, 
and adequate spraying in a nursery is difficult and expensive. 
It is not such a difficult matter to grow stock scale free from 
the start. Seed beds should be located as far a^ possible from- 
scale-infested stock. When seedlings are "lined out" in rows all 
those infested should be discarded or thoroughly scrubbed, and 
they should be absolutely free from scale before planting. 

Some will say this is useless, as the top will be cut off and 
removed as soon as the buds are large enough. But while the 
young bud is putting out from an infested seedling, young scale 
insects are hatching and crawling onto it. Some scales are left 
below the union, and their young crawl onto the young bud. As 
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a result of such practice the young tree is scale-infested from 
ttie very start. If the stock is free from scale, ao will the 
budded stock be free nine hundred and ninety-nine times in a 
thousand. 

In Uie spring of 1916 a nursery of 3,600 citrus seedlings was 
planted by the Nursery Inspection Department of the State 
Plant Board. Beginning July Ist, 1916, this nursery was 
sprayed periodically with a fungicide. A number of blocks have 
been sprayed weekly with Bordeaux mixture since tiiat date, 
and have not been treated even once with an insecticide. Every 
j:rower knows in what a severely infested condition this stock 
would have been had it had even the slightest scale infestation 
when planted. They were scrubbed free from scale before they 
were planted, however, and, as a result, they are still free from 
scale, although standing within fifty paces of infested trees. 
This is but one of many instances which could be cited, all of 
which demonstrate conclusively that it pays the producer to 
grow his stock clean from the start, and thus secure far strong- 
er, better trees. They are the kind of trees you would want to 
get if you were buying. — P. M. O'B. - 

Red AscheBSONIA. This fungus, commonly called the Red 
Whitefly Fungus, was first discovered in Florida in 1893, by Dr. 
H. J. Webber of the U. S. Dept. Agr., in the citrus grove of Mr. 
J. H. Harp at Crescent City. Dr. Webber not only discovered its 
usefulness as a whitefly destroyer, but described and gave it its 
scientific name. Dr. Webber also found that he could introduce 
this fungus into other whitefly-infested trees and groves by 
pinning fungus-bearing leaves beneath leaves infested with 
whitefly and by planting small trees with fungus so that their 
leaves would touch the other leaves. 

When the writer came to the State in 1906, as Entomologist 
of the Florida Experiment Station, Professor P. H. Rolfs, Di- 
rector, showed him a whitefly-infested tree and advised that the 
control of this pest would be his immediate and principal prob- 
lem. The fungus problem, of course, went with the larger prob- 
lem. It was the writer's good fortune to be able to show, after a 
few montiis' experimenting, that the Red Aschersonia could be 
readily started on the whitefly by simply spraying with a mixture 
of the fungus spores and water. 

Following the good results with the spraying plan of intro- 
ducing fungus, this method soon became popular and hundreds 
of thousands, if not millions, of trees were sprayed by-jrrovei 



178 State Plant Board of Florida 

owners, and by others who engaged in commercial spraying of 
the fungus. 

While this was in progress. Prof". H. S. Fawcett, Plant Path- 
ologist of the Florida Experiment Station, was conducting his 
scientific studies of the fungi parasitic on the whitefly, and de- 
veloped his method of growing pure cultures of the Red Aacher- 
sonia on sterilized sweet potato. The writer soon undertook the 
growing of similar cultures ; at one time producing as many as 
60 pint-bottle cultures. This was in 1909 or 1910, but as there 
was no apparent need of an artificial supply of fungus at that 
time the production of pure cultures was discontinued. 

Following the advent of citrus canker the possible danger of 
spreading canker by collecting fungus directly from trees became 
evident. The Plant Board then instructed its Department of 
Entomology to grow the Red Aschersonia in pure cultures in 
large quantities. Last year (1916) 358 salable cultures were 
produced and 328 sold to growers while this year between 1,500 
and 1,800 salable cultures have been made ready. 

Nearly all the work of producing this year's cultures has 
been done by Mr. C. E. Wilson, Assistant Entomologist. These 
cultures are now for sale at 50c each, tiie purchaser paying trans- 
portation charges. A culture is sufficient for an acre of grove, 
and when packed for shipment, weighs about 1 pound. Direc- 
tions for using the cultures are sent with each order. The 
period of summer rains, now on, is the time to introduce the 
fungus. Growers having whitefly in their citrus groves are 
urged to use the fungus at once -even if the whitefly is not abun- 
dant, in order to get it established before the late summer brood 
of flies emerges. 

All orders should be sent to the Department of Entomology, 
State Plant Board, Gainesville, Fla. Checks and money orders 
should be made payable to the State Plant Board. — E. W. B. 
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brown-tail moth, 130 

cottony cushion- scale, 137 
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root knot, 139 
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brown-tail moth, 130 

gypsy moth, 132 
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Birch, host of 

brown-tail moth, 130 

gypsy moth, 132 
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brown-tail moth, 130 

white-winged whitefly, 141 
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Blueberry, host of gypsy moth, 132 
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especially injurious insect, 136 
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Bntrytia vulgaris (gray fungus gummosis), 13S 
Bottle bush, host of citrus mealy-bug, 137 
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Cabbage, host of root knot, 139 
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especially injurious insect, 136 
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Characteristics of canker and of the causal organism, 24 to 47 inc. 
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intercepted shipments infested with 

AepidiotuB kederae, 173 
^epidiotus lataniae, 173 

San Jose scale, 174 

whitefly, 173 
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Chinese inkberry, host of Mediterranean fruit fly, 134 
Chinese medicine plant, intercepted shipment infected with nematode root 
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brown-tail moth, 130 

gypsy moth, 132 
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host of root knot, 139 
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soft brown scale, 140 
Cisnts digcolora, host of root knot, 139 
Citricola scale (Coccue eitricola Campbell), 137 
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citrus canker, 131 

Mediterranean fruit fly, 134 
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exclusion of, 46, 146 (Rules llA and UB), 147 (IIC and IID) 
host of bay-tree whitefly, 136 

brown rot, 130, 146 

California red scale, 136 

chaff scale, 137 

citrus canker, 131, 132 

citrus mealy-bug, 137 

citrus scab, 137 

cloudy-winged whitefly, 137 

cottony cushion-Bcale, 137 

Cuban laurel thripa, 137 

dictyospermum scale, 132 

Florida red scale, 137 

Florida wax-scale, 138 
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Japanese wax-scale, 138 
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Mediterranean fruit fly, 134 

melanose, 138 

Mexican orange maggot (Morelos fruit worm), 135 
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red and black citrus weevil, 139 

rot of citrus, 139 
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San Jose scale, 139 
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scaly bark, 140 

six-spotted mite, 140 

snow scale, 140 

soft brown scale, 140 

spiny citrus whitefly, 135 

stem-end rot, 140 

striped citrus weevil, 140 

white-winged whitefly, 141 

withertip, 141 

woolly whitefly, 141 

zizyphua scale, 141 
intercepted shipments infested with 

dictyospermum scale, 173 

long scale, 173 

melanose, 173 

purple scale, 173 
rules regarding movement, certification, planting, etc., 136 to 168 inc. 
Citrus canker (PsevdoTtionas eitri Hasse), 131 
appearance at different seasona, 6 
appearance on different hosts, 6 
characteristics of an causal organism, 24 to 47 inc. 
comparison with other diseases, 7 
control of, 43 
"cures", 43 

description and cultural characteristics of the organism, 37 
ecology of, 42 
economic importance of, 32 
effect of various agencies upon the organism, 41 
effect of weather conditions upon, 42 
eradication, 46, 60, 61, 68, 62 to 81, 124, 172 

appropriations for, 66, 66 

citrus grove trees inspected, 60, 124, 172 

citrus nursery trees inspected, 60, 124, 172 

coat per month (196), 122 

counties in which canker has been found, 60, 124, 172 

disbursements during fiscal year (1916-16), 66 

donations for, 64, 65, 66 

"exposed" trees destroyed, 75 

field organization, 68, 69 

grove trees infected, 50, 124, 172 

infected trees destroyed, 75 

inspectors employed, 60, 124, 172 

locating centers of infection, 69 

nursery trees infected, 60, 124, 172 

properties declared "no longer danger centers", 60, 74, 76, 124, 172 

properties showing infection, 60, 74, 76, 124, 172 

quarantines, 71, 72 

Apr. 30, 1915, to Apr. 30, 1916, 74 

May 1, 1916, to Nov. 30, 1916, 74, 76 

December, 1916, 60 

Jan. 1, 1917, to Mch. 31, 1917, 124 

Apr. 1, 1917, to June 30, 1917, 172 
training inspectors, 67, 68 
etiology, 36 
field investigations, 26 
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hosts of, 31 

important points regftrding, 8 
infection on mature fruit, 31 
investigations, 1, 26 
laboratory work, 26, 27, 28, 29, 80 
life history of the pathogen, 40 
means of identifying, 2 
on the fruit, 6 
on th« leaves, 8 

on twigs, thorns and branches, 4 
pathogenesis, 40 
pathogenicity of, 38 
pathological histology, 41 
plants known to be affected, 2 
symptoms of, 33 
vitality and vigor of host, 43 
Citrus mealy-bug (Paeudoeoeeus eitri (Risso)) 
especially injurious insect, 137 
intercepted shipments infested with, 174 
Citrus scab (Cladosporiam citri) 
especially injurious, 137 
intercepted shipments infected with, 92 
Citrus trifoliata, host of citrus canker, 31 
Civil actions, 79, 80 
Clark, Arthur J., Ill, 114 
Cladosporium citri (citrus scab), 137 
Clematis ftamtnula, host of soft brown scale, 140 
Clinger, John A., Ill, 114 

Cloudy-winged whitefly (Aleyradea nubifera Berger), 137 
Cocena eitricola Campbell (citricola scale), 137 
Coceue Aeapendum Linn, (soft brown scale), 140 
Coccus plumoaa, host of chaff scale, 137 
Cocoanut, host of 

cocoa nut bud-rot, 132 
cottony cushion-scale, 137 
sericeous palm weevil, 140 
Cocoanut bud-rot (Bacillus ooli var.), 132 
Cocoa-pium, host of Mediterranean fruit fly, 134 
Coffee, host of 

citrus mealy-bug, 137 
Florida red scale, 137 
Japanese wax-scale, 138 
Mediterranean fruit fly, 134 
rufous scale (West Indian red scale), 139 
spiny citrus whitefly, 135 
white- winged whitefly, 141 
Coleua, host of 

citrus mealy-bi%, 137 
cottony cushion-scale, 137 
root knot, 139 
intercepted shipments infested with mealy-bug, 174 
Colletotrieh-uvt gloesporiodes (withertip), 141 
Conner, Daniel S., Ill, 114 
Conrad, Chas. A., 115 
Control of citrus canker. 43 

Convolvulus tricolor, host of soft brown scale, 140 
Co-operation in canker work, 80 
Co-operation with foreign governments 
Bahamas, 105 
Cuba, 106 
Cordyline terminalis, host of rufous scale, 139 
Corn (maize), host of sugar-cane borer, 140 
Cotoneaster, host of San Jose scale, 139 
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Cotton, host of 

boU weevil, 136 

citrus mealy-bufTi 137 

cotton square weevil, 132 

pink boll-worm, 135 

root knot, 139 
Cotton square weevil (Antkonomus vestitut Boh.)> 132 
Cottonwood, host of gypsy moth, 132 
Cottony cushion-scale 

especially injurious insect, 137 
intercepted shipments infested with, 52, 92, 126 
Cowpeas, host of root knot, 139 
Cox. Chas. A., 110. 118 
Craft, Fred L., 114 
Cranberry, host of gypsy moth, 132 
Crapo, David, 111 
Crataegus (crab-apple), host of 

brown-tail moth, 130 

pecan case-bearer, 138 

San Jose scale, 139 
Cree^r, Vir^nia, host of brown-tail moth, 130 
Criminal actions, 79, 80 

Crises in the canker eradication work, 128, 129 
Croton, host of 

citrus mealy-bug, 137 

purple scale, 139 
intercepted shipment infested with rufous scale, 173 
Crown gall (Paeiidiymonas tumefadcna) 
especially injurious disease, 137 

intercepted shipments infected with, 53, 93, 125, 127, 173, 174 
Crum, Lemil C, 110, 113 
Crura, Weatley A., Ill, 114 

Cryptorphynchua magnifera Fab. (mango seed weevil), 135 
Cuban laurel thrips (Gynaikothrips uaeli Zimmerman) , 137 
Cucumber, host of root knot, 139 
CuUey, Percy Edward, 111, 113. 114 
Currant, host of 

brown-tail moth, 130 

Putnam's scale, 139 

San Jose scale, 139 
Curry, W. R., 111. 114 
Custard apple, host of rufous scale, 139 
Cut-leaved birch, host of San Jose scale, 189 
Cutts, Wm. H., Ill, 114 
Cyanid, fumigating with, 19 
Cycaa, host of dictyospermum scale, 132 
Cycaa revobita, host of aoft-brown scale, 140 
Cyclamen, host of root knot, 139 

Cytea formicarius Oliv. (sweet potato root weevil), 53, 140 
Cyperue altemifolius, host of citrus mealy-bug, 137 
Daisy, host of root knot, 139 
Daniel, Basil E., Ill, 114 
Daniel, Leon A., 110, 113 
Daughtrey, J. A., Jr., 114 
Davis, L. L.. 112 
Davis, Robert H., Ill, lU 
DeLanoy, S. S., 115 

Delpkax Boccarivora Westwood (cane sharpshooter), 137 
Departments of State Plant Board 
Citrus Canker Eradication 

cooperation, 80, 81 

disbursements, 66 

distribution of the disease, 73 
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field organization, 68 

legal actions, 76, 79, 80, 81 

locating centers of infection, 69 

quarantines in and around infected properties, 71 

reports 

December, 1916, 60, 61 
quarter ending Mch. 31, 1917, 124 
quarter ending June 30, 1917, 172 
Entomology 
report of 

Australian lady-bird beetles, 99 
camphoF-thrips, 100 
incidental work, 101 
red whitefly fungus, 98 
Nursery Inspection, 81 to 89 

inspection certificates issued, 86, 87 

inspection work, 83, 84 

miscellaneous, 87 

number of shipments from nurseries in Florida, 87 

quarantines imposed, 86, 86 

reports 

April 30, 1915, to April 30, 1916, 83, 84 
May 1, 1916, to Aug. 31, 1916, 84, 86 
Plant Pathology, 102 to 106 inc. 
Parcel Post Plant Inspection 

orders and regulations of Postoflice Department, 164 to 158 inc. 
reports 

Nov. 4 to Dec. 31, 1916, 126 
quarter ending Mch. 31, 1917, 127 
quarter ending June 30, 1917, 172, 173 
Port and Railway Inspection 

boll weevil quarantine, 94, 95 

Brown-tail moth quarantine, 96, 96 

gypsy moth quarantine, 96, 96 

infested shipments intercepted, 62, 63, 92, 93, 126, 126, 173 

reports 

quarter ending Dec. 31, 1916, 61, 62, 63 
quarter ending Mch. 31, 1917, 126 
quarter ending June 30, 1917, 172, 173, 174 
shipments inspected, 62, 63, 91, 92, 93, 126, 126, 172, 173 
Deputy ^rt and railway inspectors, 112, 116 

Description and cultural characteristics of the canker organism, 37 
Dtaapis sp., intercepted shipments infested with, 52 
Diatraea sacckaralis crambidoideg Fab. <sugar-cane borer), 140 
Diatraea zeacoUlla Dyar (sugar-cane borer), 140 
Dickey, Edward L., 114 
Dickson, Albert M., 114 
Dietyoipermwm album,, host of 
Florida red scale, 137 
rufous scale, 139 
Dictyospermum scale (Chryaomphalua dictyospermi (Morg.)) 
intercepted shipments infested with, 62, 125, 127, 173 
public nuisance, 132 
quarantines, 83, 153 
Dieback of pecan (Botryoepheaeria berengeriaiiaj , 137 
Dillingham, H, J., 110, 113 
Dimensions for fiunigating-boxes, 18 

Dioscorea, intercepted shipment infected with nematode root knot, 174 
Diplodia nataknsis (rot of citrus) , 139 
Directions for building fumigating boxes for fumigating with hydrocyanic 

acid gas, 15 to 24 inc. 
Disbursements for citrus canker eradication. May 1, 1916, to Sept. 30, 
1916, 66 
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Eberhardt, Walter F., 114 

Ecolo^ of citrus canker, 42 

Economic importance of citrus canker, 32 

Edgerton, C. W., 32 

Eggplant, host of 

Uediterranean fruit fly, 134 

root knot, 139 
Eikenberry, H. D., 110, 113 
Eiland, John, 111 

Elea^us, host of purple scale, 139 
Elen^ tree, host of Mediterranean fruit fly, 134 
Ellis. ThoB. R., 114 
Elm, host of 

brown-tail moth, 130 

citricola scale, 137 

gypsy moth, 132, 133 

San Jose scale, 139 
Elm tree borer, intercepted shipment infested with, 92 
Employees of State Plant Board, 109 to 116 
Endorsements of the Plant Boanl's work, 107 
Endothia paroMttica (chestnut bark disease),' 137 
English, B. S., 116 

Entomologist (E. W. Berger), 112, 115 
Entomologist (A. C. Mason), 112, 116 
Eradication of citrus canker (see Citrus canker) 
Erythrxna indica, host of dictyoapermum scale, 132 
Estimates on yearly appropriation required to carry on work of Board, 

118 to 123 inc. 
Etiology of citrus canker, 35 
Eucalyptus, host of Florida red scale, 137 
Eucalyptua eorynoealyx, host of San Jose scale, 139 
Euonymua, host of San Joae scale, 139 
Euonymua japonieus, host of Florida wax-scale, 138 
Euonymua latifoliiw, host of snow scale, 140 
Buproctis ckryaorrhaea Linn, (brown-tail moth), 180 
European linden, host of San Jose scale, 139 
Exclusion of citrus, 46 
Expenses, estimate of yearly expense of carrying on work of Board, 118 

to 123 
Fawcett, H. S., 32, 178 
Fern, host of 

citrus mealy-bug, 137 

gypsy moth, 133 
Fern scale, 126 
Fictis ap., host of 

cloudy-winged whitefly, 137 

Cuban laurel thrips, 137 

dictyospermum scale, 132 

Florida red scale, 137, 138 

rufoua scale, 139 

white-winged whitefly, 141 
Field investigations of citrus canker, 26 
Field organization, 68, 69 
Fig, host of 

Argentine ant, 136 

cottony cushion- scale, 137 

Florida wax-scale, 138 

mango scale, 138 

Mediterranean fruit fly, 134 

purple scale, 139 

root knot, 139 
intercepted shipments infected with nematode root knot, 173, 174 
Financial report (May 1, 1915, to Sept. 30, 1916), 116, 117 
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Fwrinia fioriniae, intercepted shipments infested with, 52 
FiBh, Robert E., Ill, 114 
Fitch, Samuel H., Ill, 114 
Fletcher, J. M., 110, 113 
Flora, Roy, 111 

Florida and the Mediterranean fruit fly, 159 to 171 inc. 
description of fly, 160 
fruits and vegetables attacked, 160 
known instances of artiflcial dissemination, 161 
North America free from infestation, 161 
obstacles in way of establishment in America 

on the east, 164 

on the west, 166 
Florida Growers' and Shippers' League, 63, 64 
Florida red scale (Ckryeompkalua aonidum, Linn.) 
especially injurious insect, 137 

intercepted shipments infested with, 62, 92, 93, 125, 173 
Florida wax-scale (Ceroplaetea floHderais Comstock) 
especially injurious insect, 138 
intercepted shipments infested with, 52, 93, 126 
Florida whitefly (Aleyrodee fiwridenais Quaintance), 138 
Flowers, B. L., 110, 113 
Fogg, Harry W., 114 

Foot rot (Fusarium Umoma), especially injurious disease, 138 
Forbes, Walter R. T., Ill, 114 
Ford, Arthur E., Ill, 113 
Foremen, 110, 113 
Francis, H. H., 112, 115 
Freeman, Jesse W., 114 
Frierson, Ed., 114 
Frierson, Hill H., Ill, 114 
Frost injuries, 8 
Fry, B. B., Ill, 114 
Fusarium sp., 130 
Fusarium, limonU (foot rot) , 138 

Fuaicladium effvautn (pecan scab), 138 ^ 

Fuchs, Fritz, 111, 113 
Fuchsia, host of 

citrus mealy bug, 137 

white peach scale, 140 
Fuller, Richard M., 114 
Fumigating boxes, 15 to 24 inc. 
"Fumigation methods" (W. G. Johnson), 24 
Gaines, Geo. B. F., Ill, 113 
Gale, sweet, host of gypsy moth, 133 
Gantt, J. E., 116 
Garcia, John R., 114 
Gardenia, host of 

Japanese wax-scale, 138 

rufous scale, 139 

white-winged whitefly, 141 
Garrett, J. B., 32 
Gaston. B. 0., 110, 113 
Gearing, Jesse, 111 
Gehry, Emil L., 112, 115 

Gelechia gossypielta Saunders (pink boUworm), 135 
Gench, Carl, 111, 114 
General fund, 117, 119 
General work of State Plant Board, 57 
Geranium, host of 

root knot, 139 

white peach scale, 140 
intercepted shipments infected with nematode root knot, i^*_^ 
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Gibson, Pearl B., 110, 113 

Gillett, D. C, 65 

Giat, J. v., 110. 113 

Gl^rg, G«orge, 111 

Gkosporiufn mtuarum, 1S6 

Goldberg, Edward R., 110, 118 

Goldenrod, host of cottony cushion-acale, 137 

Goodwin, J. C, 110, 113 

Goosebeiry, host of 

brown-tail moth, 130 

Mediterranean fruit fly, 134 

San Jose scale, 139 
Gosaman, H. L., 110, 113 

Goaagpium barbadettee, host of white peach scale, 140 
Grace, Don H., 114 
Graham, E. M., 113 
Granadilla, host of 

Mediterranean fruit fly, 134 

white peach scale, 140 
Grape, host of 

brown-tail moth, 130 

cottony cushion-scale, 137 

crown ^11, 137 

Mediterranean fruit fly, 134 

root knot, 139, 174 

white peach scale, 141 
Grapefruit, host of 

bay-tree whitefly, 136 

blue-green citrus beetles, 136 

California red scale, 136 

chaff scale, 137 

citrus canker, 131 

citrus mealy-bug, 137 

citrus scab, 137 

citricola scale, 137 

cloudy-winged whitefly, 137 

cottony cash ion-scale, 137 

Cuban laurel thripa, 137 

dictypospermum scale, 132 

Florida red scale, 13? 

Florida wax-scale, 138 

foot rot, 138 

gray fungus gummosis, 138 

long scale, 138 

mango scale, 138 

Mediterranean fruit fly, 134 

melanoae, 138 

purple mite, 138 

purple scale, 139 

Putnam's scale, 139 

red and black citrus weevil, 139 

rufous scale, 139 

scab, 140 

scaly bark, 140 

six-spotted mite, 140 

snow scale, 140 

spiny citras whitefly, 136 

stem-end rot, 140 

striped citrus weevil, 140 

white-winged whitefly, 141 

withertip, 141 

woolly whitefly, 141 

zizyphus scale, 141 ,-. , 
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Grave, Thoa, L., Ill, 114 

Gray, Chaa. F., 114 

Gray funpis gutnmosiB (Botrytia vulvarit), 138 

Greasy leaf, 7 

Green, Joseph T., 110, 113 

Grennell, Virgil M., 110, 113 

Grimes, D. W., 112 

Grove trees infected, 60, 124, 172 

Grower's need of a hand lens, 174 

Guava, host of 

Florida red scale, 138 

Florida wax-acale, 138 

Florida white fly, 138 

mango scale, 138 

Mediterranean fruit fly, 134 

Mexican orange maggot (Morelos fruit worm), 135 

pyriform scale, 139 

red-banded thrips, 139 

spiny citrus whitefly, 136 
Gum, host of gypsy moth, 133 
Gumbo limbo, host of cottony cushion-scale, 137 
Gwynn, Eddie L., Ill, 113 

Gynaikothrips useli Zimmerman (Cuban laurel thrips), 137 
Gypsy moth quarantine, 95 
Habrotham/mue, host of citrus mealy-bug, 137 
Hackberry, host of Putnam's scale, 139 
Hainlin, Neal E., 110, 113 
Hall, Clayton E., 114 
Hall, James E. B., Ill, 114 
Hammell, David L., 114 
Hampson, Chas. M., 114 
Hansen, Hans W. A., 114 
Harkins, D. L., 114 
Ham, S. P., 112, 115 
Harrison, Cyrus J., 114 
Harter, W. W., Ill, 113 
Hasse, Miss C. H., 35 
Hatfield, Jeptha C, 111 
Hawthorn, host of 

typsy moth, 133 
an Jose scale, 139 
Haywood, Frank E., Ill, 113 
Hazelnut, host of gji>sy moUi, 133 
Heam, Bryant Eugene, 111 
Heck, Joy, 10, 110, 113 
Heilipua lauri Boh. {avocado weevil), 130 
Heliotkripa rubrocintve Giard. (red-banded thrips) , 139 
Hemlock, host of gypsy moth, 133 
Henderson, Francis M., Ill, 114 
Henderson, J. Harvey, 114 
Henderson, Rufus C, 113 
Henderson, Wm. H., Ill, 113 
Henna buah, host of mango scale, 138 
Hfenry, A. M., 10, 110 

Herbaceous plants, shipment infested with Florida red scale, 173 
Heterodera sckachti Schmidt, 139 
Hibiscus, host of 

Japanese wax-scale, 138 

root knot, 139 

white peach scale, 140 
intercepted shipments infected with nematode root knot, 173, 174 
Hickory, host of 

gypsy moth, 133 
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p«can budworm, 138 

pecan case-bearer, 138 

pecan girdler, 138 

pecan-treee borer, 138 
Higley, Albert W., 110 
Hinderliter, M. L., 112 
Hinson, Paul F., Ill 
Hobson, Robert Leonard, 110, 113 
Hoenshel, Paul H., 110, 113 
Hoffman, Paul F., 111. 114 
Holcomb, James M., 110, 113 
Holland, Chaa. Hubert, 111 
Holland, Edw. Alt«n, 114 
Holland, Jas. S., 110 
Holland, Jos. W., Ill 
Holly, host of soft brown scale, 140 
Holton, John C, 114 
Honeysuckle, boat of 

root knot, 139 

white-winged whitefly, 141 
Hood, Richard V., 114 
Hooker, Alphonse S., Ill, 114 
Hophombeam, host of 

brown-tail moth, 130 

gypsy moth, 133 
Hornbeam, host of 

brown-tail moth, 131 

gypsy moth, 133 
Horton, H. A., 110, 113 

Hosts of citrus canker, varying susceptibility of, 31 
Houston, David F., 65, 81 
Houston, Mills R., Ill 

Howard's scale, intercepted shipments infested with, 93 
Howell, John F., 114 
Huckleberry, boat of i 
Hull, W. N., 112, 115 
Hunt, Chas. M., Ill, HE 
Hutchinson, D. 0., Jr., 114 

Hydrocyanic acid gas, fumigating with, 15 to 24 inc. 
Ilex eomuta, host of purple scale, 139 
Ilex glabra, host of Florida wax-scale, 138 
lUx latifolia, host of Florida red scale, 138 
Ilex lunda, host of Florida red scale, 138 
Infected properties, 74, 76, 172 
Infected properties, quarantines on, 71, 72, 146, 149 
Infections on mature fniit, 31 
Ingraharo, Chas. F., Ill, 114 
Ingram, John W., 110, 113 
Ingram, Otis D., 110. 113 

Insects and diseases declared by Board to be especially injurious, 136 to 141 
Insects and diseases declared by Board to be public nuisances, 130 to 135 
Inspection certificates issued (Nursery Dept). 86 
Inspection of parcel post shipments of plants 
pests and diseases intercepted, 126, 127, 174 
rules regarding, 164 
Inspection reports 

citrus canker eradication, 60, 61, 74. 75. 124. 172 
nursery inspection, 83 to 89 inc. 
parcel post inspection, 126, 127. 174 
port and railway inspection, 51, 62, 53, 91 to 93 inc., 172 
Inspectors 

assistant district inspectors. 110, 113 
assistant nursery inspectors, 112. 115 
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deputy port and railway inspectora, 112, 115 
district inapectora, 110, 113 
foremen, 110, 113 
grove supervisors, 110, 113 
packinghouse, 112, 115 
training of, 67, 68 
Ipomoea, host of citrus mealy bug, 137 
Irwin, Harry M., 114 
lahmael. Joseph L., Ill, 114 
Ivy, host of 

citrus mealy-bug, 137 
pyriform scale, 139 
root knot, 139 
soft brown scale, 140 
white- winged whitefly, 141 
Jackson, Henry C, 114 
Jackson, James, 114 
Janes, George, 114 

Japanese varnish tree, host of whit« peach scale, 140 
Japanese wax-scale (Ceroplaetee ceriferut Anderson), 1 
Japonica, host of 

Florida red scale, 138 
white-winged whitefly, 141 
intercepted shipment infected with root knot, 173 



Jassium, host of white peach scale, 140 
Jehle, R. A., 2, II, 24, 105, 112, 116 
Jenner, J. T., 115 
Jenness, Walter E., Ill, 114 
Jessamine, host of 

Mediterranean fruit fly, 135 

white-winged whitefly, 141 
Johnson, August P., Ill, 113 
Johnson, W. G. ("Fumigation Methods"), 24 
Johnson grass, host of 

sugar-cane borers, 140 

sugar-cane mealy-bug, 140 
Jones, L. D., 66 

Juneberry, host of San Jose acale, 139 
Kafir-plum, host of Mediterranean fruit fly, 134 
Kale, host of root knot, 139 
Kei apple, host of Mediterranean fruit fly, 134 
Keller, P. C., 114 
Keller, Wm., 115 
Kellerman, K. F., 10, 81 
Kelley, Hugh L., Ill 
Kellum, J. G., 110, 112, 116, 117 
Kelly, Emory Lee, 110, 113 

Kentia belnioreana, host of dictyospermum scale, 132 
Kerr, James, 111, 113 
Keraey, Walter L., 114 
Key lime, host of citrus canker, 31, 131 
Kime, C. D., 112, 115 
Kiner, James Otis, 110 
Kinyoun, Gray, 111, 114 
Kirkpatrick, L. L., Ill, 115 
Knight, Robert A., 114 
Knighton, Harvey B., Ill 
Krome, W. J., 10 
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Komquat, host of 

citrus canker, 131 

Mediterranean fruit fly, 134 
Laboratories, 61 
Lady-bird beetles, Australian, 99 
Lahrman, Walter O., 114 
Laing, James D., 110, 113 
Lamb, Kirkland S., 114 
Larch, host of trypsin moth, 133 
Lasher, Abraham H., HI, 114 
Lasher, Leslie C, 111, 114 
Latania, host of dictyoBpermam scale, 132 
Latania scale, intercepted shipment infested with, 92 
Laurel, host of 

cloudy-winced whitefly, 137 

San Jose scale, 139 

soft brown scale, 140 

white-winged whitefly, 141 
Lawley, Harley H., 114 
Lazonby, J. Lionel, 111, 114 
Leaf blotch (Cereotpara fusea), 138 
Ltarii, host of citrus mealy-bug, 137 
Lee, Dock, 111, 114 
Lee, Henry C, 111, 114 
Lee, Lewis M., 114 
Lee, Russell E., 114 
Lee, W. E., 112, 115 
Legal actions, 76 
civil, 79, 80 
criminal, 79, 80 
LeGreid, W. C, 112 
Lemon, host of 

brown rot, 130, 147 

citrus canker, 131 

gray fungus gummosis, 138 

Mediterranean fruit fly, 134 

San Jose scale, 139 
Lenz. Friedrich, 111, 114 

Lepidoaaphen beckii (Newman) (purple scale), 139 
Lvpidoeapkea gloverii (long scale), 138 
LeRoy, Merton, 111, 114 

Letter transmitting to Governor the report of Plant Board, S7 
Lettuce, host of root knot, 139 
Levis, Norris K., 114 
Life history of the pathogen, 40 
Light, L. S., Jr., 114 
Lignum-vitae, host of 

Florida wax-scale, 138 

spiny citrus whitefly, 135 
Lilac, intercepted shipment infected with nematode root knot, 174 
Liles, Ed., 110, 113 

Lily, intercepted shipment infested with soft brown scale, 173 
Lime, host of 

citrus canker, 131 

Mediterranean fruit fly, 134 

San Jose scale, 139 
Lime (sweet), host of Morelos fruit worm (Mexican orange maggot), 135 
Linden, host of 

Putnam's scale, 139 

San Jose scale, 139 
Lindley, Kingston H., 114 
Lindner, Ross W., 111. 113 
Linger, Russell B., Ill, 115 
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Little, Arnaud R., Ill, 114 

Little, F. L., 110 

Little, Leiand S., Ill 

Little peach, 138 

Locating: centerB of infection, 69, 70, 71 

Locust, host of 

cottony cushion-acale, 137 

white peach scale, 140 
Long scale (Lejddoaaphts ghverii (Packard)) 
especially injurioua insect, 138 

intercepted shipments infested with, 62, 92, 93, 173 
Lonicera xylosteum, host of San Jose scale, 139 
Loqaat, host of 

blight, 136 

tnango scale, 138 

Mediterranean fruit fly, 134 
Lower, Wm. D., Ill, 113 
Lodlam, Jos. W., Ill, 113 
McAllister, Alonzo O., Ill, 114 
McClanahan, H. S., 113 
McClanahan, S. L., 110, 113 
McClure, Geo. S., 65 
McCollom, J, A., 115 
McCraney, D., 112, 115 
McCuUough, James D., Ill, 114 
McKay, Haden M., 114, 116 
McLendon, Albert S., Ill 
McLendon, John A., Ill, 114 
McMullen, Henry L., 114 
Mahan, Chas. R., Ill, 114 
Mahan, Wm. D., 110, 113 
Mahogany, host of rufous scale, 139 
Magnolia, host of cottony cushion-scale, 137 
Magnolia fuBcata, host of long scale, 138 

Maguey, intercepted shipment infested with soft brown scale, 173 
Mail shipments of plants and plant products, regulations regarding, 154 
Mail shipmenta from foreign countries, 157 
Malay apple, host of Mediterranean fly, 134 
Maloney, Clarence B., 114 
Manunee apple, host of 

Florida red scale, 138 

Mediterranean fruit fly, 134 
Mango, host of 

dictyospermum scale, 132 

Florida red scale, 138 

Florida wax- scale, 138 

Japanese wax scale, 138 > 

mango scale, 138 

mango seed weevil, 135 

Mediterraneai^ fruit fly, 136 

Mexican orange maggot (Moretos fruit worm), 135 

red-banded thrips, 139 

spiny citrus whitefly, 135 

withertip, 141 

mango scale (Pulvinaria pgidii (Maakell) ), especially injurious, 138 
intercepted shipments infested with, 52, 125 
Mango seed weevil (Cryptorkyrtchas magnifera), 135 
Maple, host of 

brown-tail moth, 130 

gypsy moth, 133 

Putnam's scale, 139 

San Jose scale, 139 

walnut scale, 140 
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Harlatt, C. L., 168 

Harsh, Berry L., Ill, 114 

Harsh, James F., 114 

Harshall, Galen G., 114 

Harshall, Guy A. K., 47 

Hartin, Clarence W., 114 

Haaon, A. C, 112, 116 

Hastic, host of raan^ scale, 138 

Matthews, Stanley F., 110 

Healy-bug, intercepted shipments infested with, 52, 126, 173 

Means of identifying citrus canker, 2 

Ueares, A. L., 112 

Heares, Geo. W., 112 

Hears, John M., 110, 113 

Hechanical injuries, 8 

Mediterranean fruit fly (Ceratitia capitata Wied.) 

"Florida and the Mediterranean fruit fly", 169 to 171 inc. 

public nuisance, 134 
Medlar, host of Mediterranean fruit fly, 135 
Melanose 

comparison with citrus canker, 7 

especially injurious disease, 138 

intercepted shipments infested with, 93, 125, 127, 173 
Helendy, B. E., 114 
Melton, Wilbum P., 114 
Hendel, James C, 113 
Uerrill, Geo. B., 112, 115 
Uerrill, Wm. H., Ill, 114 

MetaTnanua ritehiei (pineapple black weevil), 47 to 50 inc., 135 
Metarnagiua eericeua Oliv. (Sericeous palm weevil), 140 
Mexican orange maggot (Anaetrepha (Trypeta) ludeng Loew.), 135 
Mignonette bush, host of rufous scale, 139 
Milkweed, host of San Jose scale, 139 
Millen, S. E., 115 
Miller, H. A., 112, 116 
Miller, Herbert L., 114 
Miller, J. A., 110, 113 
Millington, Wm. V., Ill, 113 
Mills, Steve T., Ill 
Mimosa, host of soft brown scale, 140 
Mongle, Thos. M., Ill 
Montgomery, J. H., 110, 113 
Moore, John L., 114 
Moore, Jos. W., Ill, U4 
Moore, Jules B., Ill, 114 

Morelos fruit norm (Armstrepha (Trypeta) ludens Loew.) , 136 
Morning glory, host of 

sweet potato root weevil, 140 
white peach scale, 140 
Morrow, A. G., 112 

Mama nigra, host of soft brown scale, 140 
Mowry, Harold, 63, 114 
Mulberry, host of 

root knot, 139 
white peach scale, 140 
Murphree, A. A., 81 
Murphy, Noah A., Ill 
Mustard, host of root knot, 139 
Myoporum inevlare, host of white peach scale, 140 
Myrica eerifera, host of Japanese wax-scale, 138 
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Myrtle, host of 

cottony cushion -scale, 137 

Florida wax-scale, 138 

soft brown scale, 140 
Nanney, Wm, C, 111, 115 
Neal, Cecil G., 114 

Nematode root knot, 125, 127, 173, 174 
Nettle, host of cottony cushion-scale, 137 
Newell, Wilmon, 1, 10. U, 47, 53, 59, 113, 123 
Niedernhoefer, Wm. F., Ill, 114 
Nieland, F. C, 110, 113 
Nightshade, host of 

citricola scale, 137 

cottony cuahion-acale, 137 
Noroithia emarfpTtata, host of Mediterranean fruit fly, 135 
Norwood, Jesse A., Ill, 114 
Norwood, John N., Ill 
Noxtine, H. A., 114 

Nursery blight (Phylhisttcta caryae), 138 
Nursery inspection 

certificates issued, 86, 143, 144 
department of, 81 
Nursery inspector, 112, 115 
Nursery quarantines, 86, 86 
Nuraery stock shipped by parcel post, 164 
Nursery trees infected, 50, 51, 75, 124, 172 
Nursery trees inspected, 60, 51, 83, 84, 88, 124, 172 
Nutting, Chas. T., Ill, 113 
Oak, host of 

brown-tail moth, 131 

cottony cushion-scale, 137 

gypsy moth, 133 

pecan-tree borer, 138 

purple scale, 139 

Putnam's scale, 139 

white-winged whitefly, 141 
Oak, Australian, host of Florida red scale, 137 
Oakley, Archie R., 114 
O'Byrne, F. M., 11, 82, 97. 112, 115, 174 
Oesterle, Chas., 116 
Office and laboratories, 61 
Okra, host of root knot, 139 
Oleander, host of 

crown gall, 137 

citrus mealy-bug, 137 

Florida red scale, 137 

Florida wax-scale, 138 

soft brown scale, 140 

white peach scale, 140 

white-winged white fly, 141 
Oleander scale, intercepted shipments infested with, 62 
Oliphant. Ross G., Ill, 114 
Olive, host of purple scale, 139 
Omelet tree, host of mango scale, 138 
Oneiderea eingulata Say (pecan girdler), 138 
O'Neal, James R., 113 
Orange, host of 

Argentine ant, 136 

bay-tree whitefly, 136 

blue-green citrus beetles, 136 

brown rot, 130 

California red scale, 136 

chaff scale, 137 
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citricola acale, 137 

citrus canker, 131 

citrus mealy-bug, 137 

citrus scab, 137 

cloudy-winged whitefly, 137 

cottony cushion-scale, 137 

Cuban laurel thrips, 137 

dictyoapermum scale, 132 

Florida red scale, 137 

Florida wax-acale, 138 

foot rot, 138 

Japanese wax-scale, 138 

long scale, 138 

mango scale, 138 

melanose, 138 

Mexican orange maggot (Morelos fruit worm), 135 

purple mite, 138 

purple scale, 139 

red and black citrus weevil, 139 

rot of citrus, 139 

rufous scale, 139 

San Jose scale, 139 

scaly bark, 140 

six-spotted mite, 140 

snow scale, 140 

soft brown scale, 140 

spiny citrus whitefly, 135 

stem-end rot, 140 

striped citrus weevil, 140 

white-winged whitefly, 141 

withertip, 141 

woolly whit«fly, 141 

zizyphus scale, 141 
Orders and regulations of postoffice department relative to parcel post 

shipments of plants and plant products, 154 
Organization of the Board, 59 

<B-iental peach moth (Laepeyreaia moleeta Quaintance) , 138 
0'Shi«ld9, Odom S., Ill, 113 
Osmanthus, host of snow scale, 140 
Osteen, Ray J., Ill 
Owena, Thoa., Ill 

Oyster-shell scale, shipments infested with, 62, 93 
Pachnaetu azurescens Gyllenhal (blue-green citrus beetle), 136 
Pachnaeue disUms Horn (blue-green citrua beetle), 136 
Paehwieus Hlus Germar (blue-green citrua beetle), 136 
Paehitaevs opalua Oliv. (blue-green citrus beetle), 136 
Package certificate, 144 
Packing house inspectors, 112, 115 
Palm, host of 

citrus mealy-bug, 137 

Florida red scale, 137 

sericeous palm weevil, 140 

zizyphus scale, 141 
intercepted shipments infested with 

Florida red scale, 173 

mealy hug, 173 
Palmetto, host of white-winged whitefly, 141 
Panama disease (FuBarium sp.), 130 
Pandanua 

host of rufous scale, 139 

intercepted shipment infected with nematode root knot, 173 



,z=,i ^Google 



200 State Plant Board of Florida 

Papaya, host of 

Mediterranean fruit fly, 136 * 

papaya fruit fly, 138 

root knot, 139 
Papaya fruit fly (Toxotrypaiui eurvicauda Gerstaecker) 
especially injurious insect, 138 
intercept«d shipments infested with, 62, 93, 126 
Parcel post p!ant inspection, 126, 127, 164, 174 
Parham, Harry C, 114 
Parham, Hosmer S., Ill 
Park, Bradley, 111, 114 
Parker, Frank R., Ill, 113 
Parker, P. C, 115 

Parlatoria pergattdii Comat. (chaff scale) , 137 
Parlatoria zizyphus Lucas (zizyphus scale) , 141 
Paaeifiora edulis (host of white peach scale), 140 
Passion flower, host of 

citrus mealy-bug, 137 

Mediterranean fruit fly, 136 
Pathogenesis of citms canker, 40 
Pathogenicity of citrus canker, 38 
Pathological histology of citrus canker, 41 
Peach, host of 

brown- tail moth, 131 

cottony cushion-scale, 137 

crown gall, 137 

little peach, 138 

Mediterranean fruit fly, 136 

Mexican orange maggot, 136 

oriental peach moth, 138 

peach rosette, 138 

peach yellows, 138 

Putnam's scale, 139 

root knot, 139 

San Jose scale, 140 

walnut scale, 140 

white peach scale, 141 
intercepted shipments infested with San Jose scale, 173 
rosette, 138 
scale, 126, 140 
yellows, 138 
tree borer, 62 
Peach-borer, intercepted shipments infested with, 62, 126, 127 
Peanut, host of root knot, 139 
Pear, host of 

blight, 136 

brown-tail moth, 131 

crown gall, 137 

gypsy moth, 133 

Putnam's scale, 139 

San Joee scale, 140 

walnut scale, 140 

white peach scale, 141 

thripa, 138 
Pear thrips (Euthrips pyri Daniel), 138 
Peas, host of root knot, 139 

budworm (Proteopterpx delitdana), 138 
case-bearer (Ar^robaaia nebulella Riley). 138 
girdler (Ondderes dngnlata Say), 138 

cottony cushion -scale, 137 
dieback of pecan, 137 

Dignz 
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leaf blotch, 138 

nursery blight. 138 

pecan budworm, 138 

pecan case-bearer, 138 

pecan girdler, 138 

pecan rosett«, 138 

pecan scab, 138 

pecan tree borer, 138 

Putnam's scale, 139 

root knot, 139 

walnut scale, 140 

-white peach scale, 140 
rosette, 138 

scab (FuBicladium tffTisum), 138 
tree borer (Seaia acitula Harris) , 138 
Pelagonium, host of white peach scale, 141 
Pemberton, Henry F., 114 
Pemberton, Redden H., Ill, 114 
Peony, host of 

citrus mealy-bug, 137 

root knot, 139 
PerkinBiella eaccharMda Kirkaldy {cane leaf-hopper), 137 
Persimmon, host of 

Japanese wax-scale, 138 

Mediterranean fruit fly, 134 

pecan girdler, 138 

root knot, 139 

San Jose scale, 139 

white peach scale, 140 

white-winged whitefly, 141 
Pests and diseases intercepted, 52, 53, 92, 93, 125, 126. 127, 173, 174 
Peters, Ralph, 111 
Phlox, host of soft brown scale, 140 
PhtrmopsiM eitri (metanose), 138, 140 
Phomopgie ap., intercepted shipments infested with, 93 
Fkyliosticta caryqe (nursery blight), 138 
Pine, host of 

cottony cushion-scale, 137 

gypsy moth, 133 
Pine (Australian), host of 

Australian pine tree-borer, 136 

cottony coshion-acaie, 137 
Pineapple, host of 

citrus mealy-bug, 137 

Mediterranean fruit fly, 135 

pineapple black weevil, 135 

root knot, 139 
Pineapple black weevil (Mefamasiua ritckiei Marshall), 47, 135 
Pinelli, Joe, 114 
Pink bool-worm (Geleekia goasypiella Saund.), 135 

quarantine, 94 
Plant Commiasioner, report of, 59 to 158 inc. 
Plant inspection, 126. 127, 154, 174 
Plants known to be affected with citrus canker, 2 
Plum, host of 

brown-tait moth, 130 

crown gall, 137 

gypsy moth, 133 

Mediterranean fruit fly, 135 

Mexican orange maggot. 135 

oriental peach moth. 138 

Putnam's scale, 139 

San Jose scale. 139 ^~. ■' 
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walnut scale, 140 
white peach scale, 141 
intercepted shipment infested with San Jose scale, 17S 
Plumbago, intercepted shipment infested with nematode root knot, 173 
Poinsettia, host of citrus mealy-bug, 137 
Pokeweed, host of root knot, 139 
Polygala myrtifolia, host of white peach scale, 141 
Pomadrrru apetala, host of purple scale, 139 
Pomegranate, host of 

cottony cushion-scale, 137 
Florida wax-acale, 138 
white-winged whitefly, 141 
Pomelo (see grapefruit) 

Ponderosa lemon, host of citrus canker, 31, 131 
Poos, Fred W., Jr., 114 
Poplar, host of 

gypsy moth, 133 
San Jose scale, 139 
Port and railway inspection certificates, 145 
Portkeria dUpar Linn, (gypsy moth), 132 
Potassium cyanid 
formulas, 22 
fumigating with, 19 
Potato, host of 

cottony cushion-scale, 137 
powdery scab, 138 
root knot, 139 
scab, 140 
Potter, E. R., 110, 113 
Potter, RoBcoe D., 114 
Powdery scab, 138 
Praepodee vittattu Linn, var, rubrovittatut Jekel (red and black citrus 

weevil), 139 
Prickly pear, host of Mediterranean fruit fly, 136 
Primula obeonica, host of root knot, 139 
Privet, host of white peach scale, 141 

Properties, declared no longer danger centers, 60, 51, 74, 75, 124, 172 
Properties infected, 50, 61, 74, 75, 124, 172 
pToteopteryx delvda-na Clemens (pecan budworm), 138 
Protopulvinaria pyriformie Ckll. (pyriform scale), 139 
Prune 

host of white peach scale, 141 

intercepted shipment infested with San Jose scale, 173 
Pryor, T. J., 114 
Public nuisances, 130 to 135 inc. 
Public notices 

declaring certain insects and diseases to be public nuisances, 130 
declaring certain areas infected with scaly bark, 148 
declaring certain areas infected with withertip, 161 
Pulvinaria pgidii Maskell (mango scale), 138 
Pumpkin, host of 

citrus mealy-bug, 137 
Mediterranean fruit fiy, 135 
Purple mite (Tetranyehue ntytiaspidit Riley), 138 
Purple scale (Lepidosapkee beekii (Newman), 
especially injurious, 139 

intercepted shipments infested with, 52, 92, 93, 126, 127, 173 
Purslane, host of cottony cushion- scale, 137 
Putnal, Bonnie W., Ill, 114 
Putnam's scale (AspidiolTis ancylus (Putnam)) 
especially injurious insect, 139 
intercepted shipments infested with, 52 
Pseudaeoccus calceolariae Maskell (sugar-cane mealy-bug), 141) 
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Ptmdomonai citri Hasse (see citrus canker) 
Pgeudonuynat twntfaoierte (crown sail). 137 
PteudoTMmat vaaevloTum, (bundle blight), 136 
Ptelea trifoliata, host of San Jose scaw, 140 
PyUnt, S. L., 115 

Pyrifonn scale (ProtojndviwLria pyriformiM Ckll.), 189 
F^rua pitiTiatifida, host of brown-tail moth, 131 
F^thiaeyatit eitropkora (brown roti, ISO 
Qnarantines in and around infected properties, 71, 72 
Quarantines imposed (nnrsery), 86 
Qoarterly bulletin, 11, 109 
Qnayle, H. D., 167 
Qoince, host of 

brown-tail moth, 131 

cottony cushion-scale, 137 

Florida wax-scale, 138 

Mediterranean fruit fly, 135 

Putnam's scale, 139 

root knot, 139 

San Jose scale, 139 
Raab, Albert G., 110, 118 
Radish, host of root knot, 139 
Rahn, Wm. J., 110, 113 
Rape, host of root knot, 139 
Raspberry, host of 

brown-tail moth, 131 

San Jose scale, 139 
Rawls, Axon B., 114 
Rawls, John C, 111, 114 
Red and black citrus weevil (Praepodes vittatua Linn. var. rubrovittatua 

Jekel), 139 
Red bay, host of Florida wax-acale, 138 
Red peppers, host of 

cottony cushion-scale, 137 

Mediterranean fruit fly, 135 

root knot, 139 
Bed spider, intercepted shipments infested with, 92, 93, 126 
Red whitefly fungus, 98 

Red-banded thrips (Heliotkripa nibrocintue Giard.), 139 
Reese, MitcheU A., Ill, 114 

Reports, citrus canker eradication work, 60, 62 to 123 inc., 172 
R^rts, financial, 66, 116 to 123 inc. 

Resolution adopted by Florida citrus seminar Oct. 18, 1916, 108 
Resolution adopted by Florida State Horticultural Society, 10? 
Reynolds, David N., Ill 
Reynolds, Roscoe, 110, 113 
Richmond, Leon C, 110, 113 
Ritchie, Archibald H., 47 
Roberts, F. A., Ill, 114 
Roberts, Geo, L., Ill, 114 
Roberts, Henry L„ 111 
Roberts, Leon P., Ill, 115 
Roberta, Samuel F., Ill, 114 
Robertson, Paul, 114 
Robinson, Tom, 111, 114 
Robinson, Vernon K., Ill, 114 
Rodgers, Wm. B., Ill 
Rogers, O. H., 115 
Rolfs, P. H., 81, 82, 97, 177 
Root knot (Heterodera achachti Schmidt) 
especially injurious disease, 139 
interested ^ipments infecter with, 62, 53, 92, 93 
Roper, B. H., 116 .^ . 
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Rosa de Montana, host of cottony cushion-scale, 137 
Rose, host of 

brown-tail moth, 131 
California red scale, 136 
cottony cushion- scale, 137 
crown gall, 137 
dictyospermum scale, 132 
Florida red scale, 138 
pecan girdler, 138 
root knot, 139 
rufous scale, 139 
San Jose scale, 139 
intercepted shipments infected with 
crown gall, 173 
nematode root knot, 174 
Rose apple, host of Mediterranean fruit fly, 135 
Rose-Cranium, host of cottony cushion-scale, 137 
Ross, Geo. M., Ill, 114 
Rosa, James Brown, 111, 114 
Ross. J. H.. 65 

Rot of citrus (Diplodia TiataleTtsis), 139 

Round Kamani mastwood, host of Mediterranean fruit fly, 135 
Rowe, Wm. L., 110 

Royal Poinciana, host of cottony cushion-scale, 137 
Royal, John W., 114 
Rudesill, Dick, 114 

Rufous scale (West Indian red scale) (Selena»pidu» (Aapitiotus) artiev.- 
laruB (Morg.), 
especially injurious insect, 139 
intercepted shipments infested with, 92, 126, 173 
Rules and regulations of the State Plant Board 

Rule 1 — providing for inspection of orchards, nurseries, etc., 136 
Rule 2 — prohibiting the movement of plants infected with citrus can- 
ker. 136 
Rule 3 — providing for the destruction of trees infected with citrus 

canker, etc., 136 
Rule 4 — prohibiting the movement of nursery stock without certifica- 
tion, etc., 136 
Rule 4A — declaring certain insects, pests and diseases to he especiallj 

injurious, etc., 136 
Role 4B — regulating the conditions under which certificates of inspec- 
tion may be issued, etc., 141 
Rule 4C — Requiring the complete covering of nursery stock shipments, 

141 
Rule 4D — requiring the defoliation of certain classes of nursery stock, 

141 
Rule 4E — requiring fumigation of all plants subject to attack by San 

Jose scale, 141 
Rule 4F — conditions under which eertiflcates may be revoked, 142 
Rule 4G — providing for certain exceptions to the rule requiring cer- 
tification of nursery stock, 142 
Rule 4H — conditions under which nursery inspection certificates may 

be secured and used, 142 
Rule 6 — establishing a quarantine zone in every direction from any 
property infected with citrus canker and defining same, 1^ 
Rule 6 — providing for the issue of certificates of inspection and defin- 
ing the forms of certificate to be used, 142 
Rule 7 — providing for a review before the Plant Board of any rule, 

regulation, etc., on request of the party affected, 145 
Rule 8 — prohibiting cropping in properties infected with citrus can- 

ker, 146 
Rule 9 — regulating the manner of conducting work in properties in- 
fected with citrus canker, 146 
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Role 10 — relative to the harveatiiig of fruit in properties infected 

wiUi citrus canker, 146 
Rule llA^ — prohibiting the shipment into Florida of all citrus fruits 

from the Gulf States, 146 
Rule IIB — prohibiting the shipment into Florida of all citrus fruits 

from California, 146 
Rule lie — prohibiting the shipment into Florida of various and sun- 
dry fruits from Mexico, 147 
Rule IID — prohibiting importation into Florida of fruits, vegetables, 
etc., from countries where Mediterranean fruit fly exists, 
with certain exceptions, 147 
Rule 12 — concerning the use of citrus leaves in disseminating bene- 
ficial fungi, 147 
Rule 13 — requiring nurserymen to furnish lists of consignees, contents 

of shipments, etc., 147 
Rule 14 — prohibiting the importation of banana plants, cocoanut plants 

and cocoanuts in husk, 147 
Rule 15 — regulating the movement of nursery stock grown in scaly 

bark areas, 149 
Rule 16 — requiring the posting of properties infected with citrus can- 
ker, 149 
Rule 17 — governing the importation of plants and plant products into 

Florida, 150 
Rule 18 — boll weevil quarantine — prohibiting the shipment of cotton 
seed, hulls and certain other products into certain areas in 
Florida, 150 

boll weevil infested territory, 150 
Rule 19 — prohibiting the shipment of all citrus trees and plants into 

areas free from withertip, 161 
Rule 20 — providing for the inspection of plants in transit and treat- 
ment or disposition of same when infected or infested or 
moved in violation of Board rules, 151 
Rule 21 — prohibiting the exchange or sale of trees or plants infested 
or infected with especially injurious insects or diseases, 151 
Rule 22 — requiring treatment of nursery stock before its shipment 

from areas infested by the cottony cushion-scale, 151 
Rule 23 — specifying the conditions under which non-citrus nursery 

stock may be shipped into Florida, 151 
Rule 24 — requiring nurserymen and others desiring inspection to file 

application therefor, etc., 152 
Rule 25 — prohibiting the shipment of citrus trees and plants, and parts 

thereof, into Florida from all states and countries, 152 
Rule 26 — importation of trees, plants, etc., from countries where black 

fly occurs — prohibited, 152 
Rale 27 — prohibiting the shipment into Florida of plants, etc., from 

gypsy and brown-tail moth areas, 152 
Rule 28 — prohibiting the importation into Florida of all pineapples, 

pineapple plants, slips, roots, etc., from Jamaica, 153 
Rule 29 — requiring treatment of nursery stock prior to its shipment 
from areas exposed to infestation by the dictyospermum 
scale, 153 
Rule 30 — providing for the disposition of shipments of nursery stock, 
etc., found infested or infected with injurious insects or dis- 
eases, 153 
Rule 31 — specifying the qualifications for inspectors, requiring an 
examination, etc., 153 
Sadler, F. W., 115 
Sadler, Ralph T., Ill 

Salaeea reticulata, host of spiny citrus whitefly, 135 
Sails, Kenneth T., 114 
Salvia, host of root knot, 139 



Dignz 



.y Google 



206 State Plant Board of Florida 

San Jose scale (Aapidiotu^ pemiciotiu Conut.) 

especially injurious insect, 139 

intercepted FdiipmentB infested with, 52, 92, 93, 126, 127, 174 
S&podilla, host of 

cottony cushion-BCale, 137 
mango scale, 138 
Mediterranean fruit fly, 135 
Hexican orange maegot, 136 
SaesaftaB, host of gTpsy moth, 134 
Satin leaf, host of mango scale, 138 
Scab (Actinomyces chromogenus) 

comparison with citrus canker, 7 

especially injurious disease, 140 
Scaly hark (CU^eporium kerbarum var. eitricolum) 

comparison witli citms canker, 7 

especially injurious disease, 140 

territory, 83, 148 
Schlobig, John, 110, 113 
Schumacher, H. E., 110, 113 
Scorgie, L. A., 115 
Scott, Wm. J., 113 
Scudder, Hamilton P., 114 
Sealey, John, 110, 114 

Secreta^ of State PUnt Board <J. G. Kellum), 112 
Seeds, Harvey W., 114 
Settz, H. G., 114 

Sericeous palm weevil (MetrnnasivM aerieeue Oliv.), 140 
Seaw, aeituUi Harris (pecan-tree borer), 138 
Shadbush, host of brown-tail moth, 131 
Shaddock, 132 
Sheffield, Chas. P., 110, 113 
Shelton, J. L., 114 

Sheperd's needle, host of cottony cushion-scale, 137 
Sherman, Chas. D., 114 
Sherouse, Dave T., 114 

Shipments by Florida nurseries, number of, 87 
Shriner, Ike M., 114 
Simmons, James R., Ill, 114 
Simonds, Jay, 111, 114 

Six-spotted mite (Tetranyehiu aexmaculatua Riley), 140 
Skinner, L. B., 65 
Sloan, Geo. D., 113 

Smilax, host of white-winged whitefly, 141 
Smith, Cleve P., 110, 113 
Smith, Clyde, 114 
Smith, Herman D., 114 
Smith, Joseph G., 114 
Smith, Lawrence 0., 114 
Smith, L, W., 115 
Smith, Lonnie S., Ill, 114 
Snell, Robt. L., Ill 
Snowball, host of 

Putnam's scale, 139 
San Jose scale, 140 

intercepted shipment infected with nematode root knot, 174 
Snow scale (ChionaapU t^tri Comst.) 

especially injurious insect, 140 

intercepted shipment infested with, 52 
Sodium cyan id 

formulas, 21 

fumigating with, 19 
Soft scale, intercepted shipments infested with, 92 
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Soft brown scale (Coceua heaperidum Linn.) 
especially injurious insect, 140 
intercepted shipments infested with, 52, 173 
Solanum douglaaii, host of citrus mealy-bue, 137 
SoUmum jasminoideg, host of citrus mealy-buK, 137 
Sorghum, host of sugar-cane borers, 140 
Sour orange, host of 

citrus canker, 31 

Mediterranean fruit fly, 135 
Sour sop, host of 

Mediterranean fruit fly, 135 

intercepted ship 
Soy bean, host of root k 
Spanish lime, host of cottony cushion-scale, 137 
Spanish mulberry, host of cottony cushion-scale, 137 
Spearmint, host of cottony cushion- scale, 137 
Special fund, 116 

Spkenophorus (Cotnwpolitea) aordidus (banana root borer), 130 
Spiller, Wm. A., 114 

Spiny citrus whitefly (Alevroeantkua wogbimi Aahby), 135 
Spiraea, host of 

brown-tail moth, 131 

San Jose scale, 139 
Spruce, host of 

gypsy moth, 133 

San Jose scale, 140 
Squash, host of 

Mediterranean fruit fly, 135 

root knot, 139 
Star apple, host of 

mango scale, 138 

Mediterranean fruit fly, 136 

rufous scale, 139 
State Plant Board 

advisory committee, 60 
employees, 109 to 115 inc. 
offices and laboratories, 61 
quarterly bulletin, 109 

report for fiscal year ending Apr. 30, 1918, 58 to 158 inc. 
rules and regulations, 60 
Steil, Fred H., 114 
Stem-end rot (Phomopeis dtri), 140 
Stephens, Chas. 5., Ill, 114 
Stephens, Wm. L., Ill 
Stevens, H. E., 10, 32, 38 
Stevens, R. C, 111, 114 
Stevenson, A. C, 111, 114 
Stevenson, Elbert M., 115 
Stevenson, Geo. A., 115 
Stevenson, R. D., 115 
Stewart, J. L., 115 
Stirling, Prank, 10. 11, 32, 113 
Stokes, Clifford, 111, 116 
Stoltz, P. W., 112, 115 
Stone, O. T, 110, 113 

Stone-crop (Sidum sp.), host of cottony cushion -scale, 137 
Strain, J. G., 110, 113 
Strawberry, host of San Jose scale, 140 

Strawberry leaf-roller, intercepted shipment infested with, 93 
Strelitzia gigantea, host of citrus mealy-bug, 137 
Strelitzia regvna, host of citrus mealy-bug, 137 

Striped citrus weevil (Diaprepes abbreviatua Linn. var. spengleri Linn.), 
140 
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Strong, C. E., Ill, 116 

Sturrup, Eric G., Ill 

Sytnpkoriearpue raeevtosua, host of Sao Jose scale, 140 

Symptoms of citrus canker, 33 

Sugar cane, host of 

banana root borer, 130 

bundle blight, 136 

cane leaf-hopper, 137 

cane sharpshooter, 137 

root knot, 139 

sericeous palm weevil, 140 

sugar-cane borers, 140 
Sugar-cane borer (Diatraea saeekararalis crambidoidea Fab. and D. zeaeol- 
elUi Dyar), 140 
intercepted shipments infested with, 126 
Sugar-cane mealy-bug (Pseudococcus caiceolariae Maskell), 140 
Sulphuric acid, fumigating with, 19 
Sumach, host of 

brown-tail moth, 131 

gypsy moth, 132 

San Jose scale, .140 
Summerall, Perry, 115 

Sunflower, host of cottony cushion-scale, 137 
Supplies needed for fumigating boxes, 19 
Sweet potato, host of 

root knot, 139 

sweet potato root weevil, 140 
Sweet potato root-borer in Florida, 53 
Sweet potato root weevil (Cylaa formieariug Oliv.), 140 

intercepted shipments infested with, 173 
Swann, Porter R., 115 
Swanson, A. L., 10, 110, 113 
Sweet gum, host of cottony cushion-scale, 137 
Table showing citrus grove trees found infected with canker in 1914, 1915, 

1916, 51 
Tamarind, host of rufous scale, 139 
Tangelo, host of canker, 31 
Tate, L. Z., 115 

Taxus cuspidata, host of purple scale, 139 
Taylor, Jesse F., 115 
Tea, host of 

Florida wax-scale, 138 
Japanese wax-scale, 138 
Tedder, Geo. E., 110 
Tenny, Lloyd S., 10, 38 

Terminal inspection of plants and plant products, 164 
Tetranychus mytilaapidU Riley (purple mite), 138 
Tetranycbus aexmaevlatua Riley (aix-spotted mite), 140 
Thomas, Paul, 116 
Thomas, William H., Ill, 113 
Thompson, Alpheus A., 110, 113 
Thompson, Roy, 115 
Thompson, Troy, 113 
Thomson, James, 115 
Tobacco, host of 

citrus mealy-bug, 137 

root knot, 139 
Tobias, Benj. B., Ill 
Tomato, host of 

Mediterranean fruit fly, 135 

root knot, 139 
intercepted shipment infected with nematode root knot, 174 
Townsend, L. N„ 116 
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ToxotrypctTia eurvieauda Gerstaecker (Papaya fruit fly), 13B 
Tree-of-heaven, host of white-winded whitefly, 141 
Training of inspectors, 67, 68 

Trumpet flower, host of white-winged whitefly, 141 
Tryon, Harry D., 115 
Tullbery, C, C, 115 
' Tartle-back scale, intercepted shipments infested with, 93 
Tyhphora asthtnatica, host of white peach scale, 141 
Ulmer, Julius E., Ill, 115 
Ulmer, Robert L., 115 

United States Department of Agriculture, 10 
Urgent deficiency bill, 65 
Vaughan, James B., Ill, 116 
Vaughn, MoUoy C, 113 
Verbena, host of cottony cushion-acsle, 137 

Verbena lemon, intercepted shipment infected with nematode root knot, 174 
Veronica, host of cottony cushion-scale, 137 
Vetter, Paul, 115 

ViburTot-m nudum, host of white-winged whitefly, 141 
Vincent, C. A., 115 
Violet, host of root knot, 139 
Vitality and vigor of the host of citrus canker, 43 
Wade, Geo. W., Ill, 113 
Wait, Stephen B., 110, 113 
Walker, Geo. Samuel, 111, 116 
Walker, Shirley B., 115 
Walton, Wm. Karl, 111 
Walnut, host of 

brown-tail moth, 131 

citricola scale, 137 

cottony cushion-scale, 137 

pecan case-bearer, 138 

pecan girdler, 138 

San Jose scale, 139 

walnut scale, 140 ■* 

white peach scale, 141 
Walnut scale (AspidUitus jiigiana-regiae Comst.), especially injurious in- 
sect, 140 
Wandering Jew (variegated), host of citrus meaiy-bug, 137 
Warner, L. Russell, 113 
Wartmann, H. A., HI 
Watermelon, host of root knot, 139 
Watson, J. R., 53 

Weather conditions, effect Upon citrus canker, 42 
Webber, H. J., 177 

Weigela rosea, host of brown-tail moM), 131 
Wells, Benjamin B., Ill, 116 
Wells, Paul L., 115 
West Indian red scale (rufous scale) 

(Selenagpidua (Agpidiotus) articulatue (Morg.)), 139 
Wever, Ellison Capers, 111, 115 
Whidden, Marion T., 115 
Whitefly 

especially injurious insect, 137, 138, 141 
intercepted shipments infested with, 52, 92, 93, 126, 127, 173 
Whitefly fungus (red), 98 
White peach scale (Aulacaspia pentagona (Targ.)), especially injurious 

insect, 140 
White-winged whitefly (Aleyrodes <»tri Riley & Howard), 141 
Whitehurst, Andrew A., 115 
Whitehurst, Linton L., 115 
Whittingt«n, C. E., 115 
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Wild erab apple, host of 

brown-tail moth, 130 

pecan case-bearer, 138 

San Jose scale, 139 
Wild olive, host of white-winged whitefly, 141 
Wild rubber, host of mango scale, 138 
Wilder, H. S., 116 
Wiley, Talmage M., Ill 
Williams, Boyce, 112, 115 
Williford, Talmage Y., 113 
Willow, host of 

brown-tail moth, 131 

cottony cushion- scale, 137 

gypsy moth, 134 

Putnam's scale, 139 

San Jose scale, 139, 140 
Wilson, C. E., 115, 178 
Wilson, G. H., 110, 173 
Wilson, James H., Ill, 115 
Wilson, Joseph H., Ill, 115 
Wisteria, host of 

brown-tail moth, 181 

root knot, 139 
Witch hazel, host of 

brown-tail moth, 131 

gypsy moth, 134 
Withertip (anthracnose) (Colletotrickum gloeiporioidet) 
comparison with citrus canker, 8 
especially injurious disease, 141 
intercepted shipments infected with, 53 
public notice, 151 
Witt, Henry S., 110, 113 
Wolf, F. A., 10, 32 

Yellow Jasmine, host of white peach scale, 141 
Yetter, Morris D., Ill 
Yonge, P. K., 58, 59 
Zeluff, U. C, 112, 115 

Zisypkvs pitiTiackrieti, host of zizyphus scale, 141 
ZizyphuB scale (Parlatoria zizyphua Lucas), 141 
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SOME FLORIDA SCALE-INSECTS 

C. E. Wilson 

In May of 1916 the author became an inspector of tiie State 
Plant Board of Florida and, failing to find any literature on 
Florida scale-insects other than scattered papers, the need of 
such a publication was, time after time, forcibly brought to his 
attention. The opportunity for bringing together this literature 
was, however, not presented until February of 1917, when he 
was transferred from field inspection work to the Entomological 
Department of the State Plant Board at Gainesville. 

Noting the number and species of the scales daily sent to the 
Entomological Department for identification by inspectors in 
the field it was decided, after a brief conference with Mr. Wilmon 
Newell, Plant Commissioner, and Dr. E. W. Berger, Entomolo- 
gist, to undertake the work of listing, illustrating and briefly 
describing the Florida species. 

The original intention of the author was to make this a tech- 
nical report, but on the advice of the Plant Commissioner and 
Entomologist, it was decided to prepare, as nearly as possible, a 
practical bulletin for the use of the field inspectors and grove 
owners. 

In arrangement of species it was decided to use the common 
name instead of generic name, as it would probably prove more 
convenient for practical usage. 

The amount of time given to the preparation of this report 
has not permitted the listing or collecting of all the Florida 
species, but it is hoped that this paper will prove to be an intro- 
duction for the continuation of the work on Florida scales. 

The food plants herein listed are divided into two groups, 
namely : those found to be infested in Florida, and those which 
are known to be infested, but so far not taken in Florida. 

The distribution as given for Florida includes only the locali- 
ties from which specimens have been received or taken by the 
author. 

Methods of control for scale-insects are treated of by Dr. 
Berger in a separate article in this issue. 

I desire to make acknowledgment to Messrs. Wilmon Newell 
and Dr. E. W. Berger for various criticisms and suggestions. 

To the assistant nursery inspectors, and more especially to 
Messrs. P. F. Bibby, F. W. Poos, Jr., and U. C. Zeluff, am I 
indebted for the zeal and enthusiasm with which they collected 
material for identification. To Professor J. R. Watson, Ento- 
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mologist of the Flprida Agricultural Experiment Station, I am in- 
debted for specimene, literature and the distribution of several of 
the species herein listed and to Mr. Julius Matz, of the Florida Ex- 
periment Station, for assistance in photographing specimens. To 
Mr. E. R. Sasscer of the Federal Horticultural Board, I am 
indebted for his courtesy in determining and verifying a number 
of species of which I was in doubt, and to Dr. L. O. Howard, 
Chief of the Bureau of Entomology, and Mr. A. A. Girault for 
determination of several parasites. Miss Ella M. Evans, stenog- 
rapher in the Entomological Department, has faithfully assisted 
the autiior in preparation of the manuscript. 

Gbouping and Chabactebs of Florida Scales 

Scale-insects may be conveniently divided into two groups, 
the "armored" scales and the "unarmored" or soft scales. The 
armored scales are those forming a protective covering over the 
body. This covering is caused partly by excretion from the 
insect, and partly by the molted or cast skins. This group of 
scale-insects soon settle down to feed, after being hatched, and 
losing their legs also lose the power of locomotion, so cannot 
change their position. 

The unarmored, or soft scales, are those which secrete no 
protective covering, and retain their legs and power of locomo- 
tion throughout life; however, they do not move much after they 
have started feeding, except in the case of the cottony cushion- 
scale and mealy bugs. In the case of the wax scales and the 
Lecaniums a migration of the older scales from the leaf to the 
twig frequently occurs. 

In both groups the males, in the early stages, are similar to 
the females, but later in life they pupate and finally emerge as 
minute, two-winged insects which resemble gnats. The winged 
males are short-lived individuals and their only function is the 
fertilization of the females. They possess no mouth parts and 
do not feed during their life. 

The majority of our important scale-insects belong to the ar- 
mored scales. , The habits of the species of this group are simi- 
lar. The eggs are produced in large numbers, a single female 
producing from 100 to 500. These are deposited under the scale 
covering of the mother and undergo a period of incubation before 
hatching. In some cases we find the young partly or fully de- 
veloped within the body of the female from which they emerge 
as active insects. The young of all armored scales are similar, 
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and are not distinguishable without the aid of a microscope. 
They are very minute yet are visible to the unaided eye and 
during the breeding season may, by close inspection, be found 
on leaves, stems or fruits. For the most part the color of the 
young scales is light yellow or light orange. In all cases the 
young of armored scales have six well developed legs, and also 
possess eyes and antennae. Shortly after emerging from the egg 
(from a few minutes to an hour or two) the young find a suitable 
resting place and settle down, thrusting their long thread-like 
beaks into the plant, and commence to grow. The first evidence 
of growth is the secretion of waxy filaments on the upper surface 
of the body. This is the beginning of the scale-covering. The 
waxy secretion continues during the life of the insect and the 
scale-covering is enlarged as the insect increases in size. The 
females of the armored scales undergo two molts and the cast 
skins form a definite part of the scale-covering. After the second, 
molt the female soon reaches full size and, after being fertilized 
by the male, begins to develop her brood. 

The early stages of the male correspond exactly to the early 
stages of the female, but on the second molt the male develop- 
ment diverges entirely from that of the female. The old skin is . 
thrust out from beneath the scale-covering and does not become a 
part of it. In the secondmolt the antennae, legs and wings are 
partly developed. The third molt results in the final pupal stage. 
The fourth and last molt produces the [terfect male which escapes 
from beneath the scale-covering and is able to fiy about. The 
length of time for the molting varies for different species ; how- 
ever, the full growth is reached in from four to six weeks in 
summer and in winter the development is slower. 

The female scale-insect never moves from her position after 
she thrusts her beak into the tissue of the plant and if removed 
by force soon dies. From the habits of the armored scales it is 
readily seen that the spread of the insects is limited entirely 
to the larval stage. 

In the second group, or the unarmored scales, we find the 
ones that possess no waxy secretion or armor as a covering. The 
development for the species of the unarmored group is similar. 
All species retain their power of locomotion tiiroughout life and 
are not marked by the retrograde development of the armored 
scales. In all cases they excrete honeydew in which develops a 
' black "sooty mold" or fungus, covering the foliage of the in- 
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fested plants. The life histories .of the unarmored species are 
similar to that of the armored species. 

Explanation of Teshs 

The terms "scale of female" and "scale of male" are applied 
in this paper only to the tiiin covering on the dorsal' surface of 
the body of the scale-insect It is composed partly of an excre- 
tion from tiie insect and partly of molted or cast skins. 

The term "ventral scale" when used applies only to the cover- 
ing found between the body of the scale-insect and the bark of 
the plant to which it is attached. 

The term "exuviae" is applied only to the molted larval skins 
which form a part of the scale. The position of the exuviae is 
indicated in each case as "central," meaning center of scale, 
"sub-central," meaning near the center but to 
one side, or between the center and the outer 
margin of the scale, and "marginal," meaning 
near the outer margin of the scale. 

AspiDiSTBA Scale 
Hemichionaspis aspidistrae (Sign.) 

Scale of Female. — The scale of the female is 
from 1.5 mm. to 2.2 mm. (1/16 to 1/11 inch) in 
lengtii. It is usually broadly rounded at the 
I)osterior end. It is semitransparent, flat and 
of a pale brown color. The exuviae are about 
the same color as the scale and are rather con- 
spicuous. 

Scale of Male. — The scale of the male is 
elongated and slender. It is white in color, tri- 
carinate and the exuviae are light yellow. 

Plants found infested in Floiida : Asparagus 
fern; Aspidistra lurida; Asplenium serratum; 
Boston fern ; budwert fern, cocoanut palm. 

Other plants liable to become infested* : Aca- 
cia melanoxylon; Areea catechu; Cocos plu- 
mosa; Cyanotua; DavaXlia moorei; fig; mango; 
orange ; orchids ; pepper tree. 
Ff«. 1.— T*. A.pid- Distribution in Florida : Clearwater ; Ft. 
Utoi^^'u^M^ Myers ; Little River ; Oneco ; Orlando ; Palatka ; 
i^K'^.-..';KK" Tampa; West Palm Beach. 

■ ■ ■ (Or- 
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Aspidiotus cydoniae Comst. 

Scale of Female. — The scale of the female is about 3/50 inch 
(1.5 mm.) in diameter. It is convex, grayish or brownish in 
color and somewhat transparant. The exuviae are subcentral 
and are dark brown or black in color. 

Scale of Male. The scale of the male is similar to that of the 
female, but smaller. 

Plants found infested in Florida: quince. 

Other plants likely to become infested: cactus, hg, Jaaminum, 
Lantana, orange, palms, tea-plant. 

Remarks : This scale has not been received in this office up to 
the present time, but was described from Florida specimens by 
Prof. J. H. Comstock. 

Aspidiottta psendospinosua Woglum 
Scale of Female. — The scale of the female is from 1.6 mm. to 
2 mm. in diameter and is circular or some- 
what oval in shape. It is slightly convex 
and is usually covered by a brown fungus. 

Plants found infested in Florida: An- 
dromeda sp. ; live oak. 

Other plants liable to become infested: 
oaks. 

Distribution ■ in Florida: Ft. Pierce; 
Lake Butler ; Lake City ; West Pahn Beach. 

Remarks: The author is indebted to 
Prof. J. R. Watson of the Florida Experi- 
ment Station for the retord of .this scale, 
on Andromeda sp. This scale was origi- 
nally described from specimens collected 
from Florida On saw palmetto by W. H. 
Field in 1882. 

Bamboo Scale 
Aaterolecanium^ bambttsae Bdv. 

Scale of Female. The scale of the fe- 
male is from 2 mm. to 2.5 mm. in length. 
It is oval, convex above, glassy, semitrans- 
parent and colorless or tinged with green 
or yellow. It is elongated and narrowed 
slightly behind. 



— Bnmboo Sula, Af 
ium bambuaat Bdv., 
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Scale of Male. — The scale of the male is 
not known. 

Plants found infested in Florida: bam- 
boo; Bambusae wigaris; persimmon. 

Distribution in Florida: Avon Park; 
Bradentown, Clearwater; DeLand; Ft. 
Myers ; Gainesville ; Kissimmee ; Lakeland ; 
Little River; Lutz; Miami; Orlando; Tam- 
pa;. Terra Ceia; Waverly; West Palm 
Beach. 

Babnacle Scale 
Ceroplaates cirripediformis Comst. 

Scale of Female. — The scale of tiie fe- 
male is 4 mm. In diameter, 4 mm. high 
and 5 mm. long. The waxy covering is 
dirty white, mottled with several shades 
of gray or light brown plates. There is 
one large convex dorsal plate and six lat- 
eral ones, each with a central nucleus. 

Plants found infested in Florida : citrus, c^' 
guava, wild persimmon. gi^uVU^^ ^S?fe) 

Other plants likely to become infested: 
Eupatorium, LignuvTr-vitae, myrtle, quince, and Solanum. 

Distribution: This scale is generally distributed throughout 
the State, but is of slight economic importance. 

Black Lecanium 

Lecanium nigrofasdatum Pergande 

(Pig. 4) 

"The shape is oval, broader posteriorly, and hemist^erical. 
The cuticle varies in color from light or dark red to black, with 
the median stripe lighter and with small clear areas each of 
which contains a very small dot. There are also a few small 
sets scattered on the Horsal surface. Length, 3-4 mm.; width 
2.6 mm. The antenna has six segments, the third, which is the 
longest, having three setae. The anal plate is nine-sixteenths as 
broad as long with the cephalo-lateral and caudo-lateral margins 
sub-equal, and with the lateral extremity and apex sharp, and a 
faint scar close to ceph&lo-lateral margin near the lateral ex- 
tronity. There are two subapical and three apical setae with 
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8 State Plant Board of Florida 

two of the latter on the outer lateral margin and one a sliglit 
distance from the apex. There are four fringe setae in groups 
of two with 'the inner two one-half as long as the outer. , The 
middle spiracular seta is broader at the apex than at the base 
and the other two are slightly tapering. The marginal setae are 
short, hair-like and acuminate. On the dorsum, there is an. 



Ft>. 4.— Bluk LkuIddw I^oonfan Hforo/aMteCsn Pare on iwk. SItelillr anluced. 

(Orlsliia].) 

irregular row of about thirty low, conical appendages extending 
along the meson in front of the plates." 

Plants found infested in Florida: hay; blueberry; oak. 

Other plants liable to become infested: apple; birch; linden; 
maple ; olive ; peach ; plum ; Vaccinium. 

Distribution in Florida : Ponce Park ; Sebring. 

Remarks : The above description is copied from that of Wm. 
C, Thro (Cornell University Experiment Station Bulletin 209, 
page 211, 1903). 
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Black, Scale , 
Saissetia oleae <Bern) 

Adult Female. — The length of the adult female is from 2 mm. 
to 5 mm. (M( inch to ^ inch) . It is black or dark brown in color, 
rather hard, almost hemispherical and has a distinct "H" on the 
dorsal surface. 

Adult Male. — The adult male is light 
yellow in color and very minute. 

Plants found infested in Florida: avo- 
cado; fern; Ficws aurea>; Ficus elastica; 
Ficus indica; Glycosmis pentaphyUa; gua- 
va ; Lagerstroemia.; mango ; mountain eb- 
ony ; pigeon pea ; Rheedia aristata; Rhee- 
dia edvlis; SapodiUa; Spanish needle; Ter- 
minalia; tropical almond. 

Other plants liable to become infested: 
almond ; Antidesma; apple ; apricot ; aster ; 
CameUia ; Chrysanthemum ; Euealypttts ; 
Ficus pandurata; fig; grape; Grevillia; 
holly; Irish juniper; laurel; locust; mag- 
nolia; maple; mountain ash; nightshade; 
oleander ; olive ; orchids ; Oregon ash ; 
palms; pear; pepper tree; phlox; plum; 
pomegranate; poplar; privet; prune; 
rose; Sago palm; sumac; sycamore, Vitis; 
watermelon. 

Distribution in Florida: Bradentown; 
Clearwater ; Cocoa ; Delray ; Ft. Myers ; Ft. ,/>il7^'SS™fr^ j^ 
Pierce; Miami; Oneco; Palm Beach; Red- °or"i„ri^!^''* «nur,.d. 
land; West Palm Beach; Winter Haven. 

Remarks : Specimens of Saisaetia oleae collected at West Palm 
Beach, Florida, were infested with a scale-eating moth,' Laetilia 
eoccidii'ora. 

Black Thread Scale 
Isehnaspis longirosiris (Sign.) 
(Fig. 6) 

Scale of Female. — The scale of the female is from 2 mm. to 
3 mm. (1/12 inch to 1/8 inch) in length. It is long, narrow 
and somewhat convex. The sides are almost parallel, the-poa- . 
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terior mar^n being slifrhtly broader. The color is shining black 
with slightJy grayish margins. 

Plants found infested in Plorida ; Dietyosperma ruhrwm; Gag 
palm ; Ixora parviflora; Lantania; mango ; Phoenix palm. 

Other plants liable to become infested: Fieus sp., jasmine; 
Magnolia grandiflora; Monstera; palmetto ; palms ; Paiidaiau. 

Distribution : Miami ; Oneco ; West Palm Beach. 

BoiSDXA'AL's Scale 
Diaspis boisduvalii Sign. 

(Fig. 7) 

Scale of Female. — The scale of the female is from 1.2 mm. 
to 2.2 mm. (4/100 inch to 8/100 inch) in diameter. It is cir- 



a parnfbro, Eolmffd 

cular in shape and somewhat ovate. It is liiin and semitrans- 
parent. The color varies from snow-white to light yellow and 
the scale has a waxy appearance. The exuviae are light yellow 
or white and are central or subcentral in position. 

Scale of Male. — The scale of the male is strongly tricarinate, 
white, more or less massed and is covered with a quantity of 
curly white hairs. 

Plants found infested in Florida : Latania; LivistOTia rotund 
folia; orchid ; palm ; Phoenix rupicola; Seaf&rthia; Washingtoma 
robusta. 

Other plants liable to become infested; Acacia; Cattl^; 
palms; wattle. 

Distribution in Florida: Estero; Ft. Myers; Ft. Pierce; 
Miami; Pahn Beach; St. Petersburg; Tampa; West Palm 
Beach. 
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CXcrrtJS SCALE 

Diaspia eckinocacti cacti Comst. 

(Pig. 8) 

Scale of Felnale. — The scale of the female is thin and approxi- 



a lAvitlana rottrndifbUa. BnlarBcd 

mately circular. It is of a grayish or greenish-white color. The 
exuviae are central or subcentral and dark brown in color. 

Scale of Male; — The scale of the' male is white or light green, 
and it is oblong and crinate. 

Plants found infested in Florida: cactus {Opuntia sp.;./^ 
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Otiier plants liable to become infested : Cereue giganteus; Ce- 
reua macrogonus; Echino cactus. 

Distribution in Florida: Jacksonville. 

Remarks: The only specimens of the cactus scale received 
were collected by Mr. E. K. Bynum at Jacksonville, Florida. 

Californu Red Scale 
Chrysomphahis aurantii {iHa.^.) 



Scale of Female: — The scale of the female is 2 mm. in di- 
ameter. It is flat and thin and of a light gray color, but the 



body showing through gives the scale a decidedly reddish or 
reddish-brown tinge. The exuviae are central. 

Scale of Male. — The scale of the male is similar to tiiat of the 
female, but is much smaller and is gray or dark brown in 
color. 

Plants found infested in Florida: citrus; palm. 

Other plants liable to become infested: apple; cocoanut; euo- 
nymua ; fig ; grape ; lignum-vitae ; olive.; pear ; plum ; quince ; rose, 
willow. 

Distribution in Florida: Clearwater; Cocoa; Goulds; Largo; 
Miami; Oakhurst; Ozona; Princeton; Redland; Saint Peters- 
burg ; Silver Palm ; Sutherland. ■ /^- i 

Dignz.d by Google 



Some Florida Scale-Inseets 18 

Chafp Scale 
Parlatoria pergandii Comst. 

(Fig. 10) 

Scale of Female. — The scale of the female is about 1.6 mm. 
(3/50 inch) in length. It varies from a circular to oblong shape, 



Fig. B.— Callfomla Red Sule. Ckrutompliaiiu aurantii (Haik.J. on lemon. 
Enlarstd twiu. Phato«nph ot ■pecilneM received from E. O. I^w. 
' Sui Dieso. C«I. (Orlglnsl.) 

and is of a dirty gray or brownish-gray color. The exuviae are 
central or subcentral. 

Scale of Male. — The scale of the male is purplish or grayish 
purple in color. It is smaller than the female, but similar in 
outline. 
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Plants found infested in Florida: Areca; 
camphor; Carissa sp. ; cinnainon; citrus; cocoa- 
nut; C0CO8 datil; Eugenia; Ficua elastica; Hy- 
driastele i6endUindiana; Italian lemon; japon- 
ica; Jaaminwm officinale; mango; oleander; 
palm ; Phoenix farinifera; Pkoenix pumOa; 
Sago palm ; Seafortkia; Trackycarpzis excelaa; 
wandering Jew; Waahingtonta robusta. 

Distribution in Florida: Generally distrib- 
uted over the State. 

Chesry Scale 
Aspidiotus forbesi Johnson 

Scale of Female. — The scales of the female are 
almost circular when not crowded or grouped 
together. The diameter is about 2 mm. The 
scale for the most part is convex and ranges 
from dirty gray to dark gray in color. The 
exuviae are covered. They are of orange color 
and are usually subcentral in position. 

Scale of Male. — The scale of the male is sim- 
ilar to that of the female, but longer and darker. 
Plants found infested in Florida: plum. 
Ot^er plants liable to become infested : Acer pseudoplatanus; 
apple; apricot; beech; cherry; Crataegus; currant; gooseberry; 
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hawthorae; honey locust; jasmine; peach; pear; quince; walnut. 

Distribution in Florida : Macclenny. 

Remarks: The specimens of cherry scale received were col- 
lected by Mr. F. F. Bibby at Macclenny, Florida. 

Chrysomphaltis agavis 
(Towns. & Ckll.) 
(Fig. 11) 

Scale of Female.— The 
scale of the female is 
from 1.6 mm. to 2 mm. 
in diameter. It is red- 
dish-brown or dark 
brown in color with the 
outer margin of the scale 
light brown. The scale is 
somewhat flattened and 
is circular or oblong in 
shape. The exuviae are 
central in position and 
are dark-brown or black 
in color. 

Scale of Male. — The 
scale of the male is sim- 
ilar to the scale of the 
female, but smaller and 
lighter in color. 

Plants found infested 
in Florida : avocado ; cab- 
bage palmetto. 

Other plants liable to 
become infested: agave. 

Distribution in Flor- 
ida : Ft. Pierce; St. 
Cloud. 

CocoANUT Mealy Bug 
Pseudococcus nipae 
(Mask.) 

Adult Female. — The 
adult female is small and ^fM^kI^rn"™v"'^ni^ ""^ 
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is covered with compact, l^ick, yellowish-white wax plates, ¥^ch 
project from sides as thick short spines. It is from 1.6 mm. to 
3 mm. (3/50 inch to 3/25 inch) in length. 
Adult MaIe.^The adult male is small and yellow. 
Plants found infested in Florida: Anona muricata; avocado; 
cabbage palmetto; Coecolobis; cocoanut; custard apple; guava; 
Mammea apple; mulberry; palm; Phoenix palm. 

Other plants liable to become infested : Nipa fruHeana; palms. 
Distribution in Florida: Bradentown; 
Ft. Myers; Ft. Pierce; Gainesville; Home- 
stead; Miami; Oneco; Orlando; Pabn 
Beach ; St. Petersburg; West Palm Beach. 

Common Mealy Bug 
[ Pseudocoecus ctfW (Risso) 

Adult Female.— The length of the fe- 
male is from 2.6 mm. to 4 mm. (1/10 inch 
to 1/4 inch). It ia white or yellowish- 
brown in color. The legs and antennae 
are brownish. The powdery secretion is 
slight on the surface of the body. The 
filaments on the lateral and posterior 
edges of the body are short, but distinct 

Adult Male. — ^The adult male ia a small, 
pale, two-winged insect, having two long, 
white anal filaments. 
Bnc. 'fi^^^^ ciM^ m Plants found infested in Florida : citrus; 
C^™S>rw^'I?'*" ° " ' Lantana ; Lantania ; maatic ; palmetto ; po- 
tato; ragweed; royal palm (roots). 
Other plants liable to become infested : Acalypha; Bignottia; 
bottle-brush; Bouvardia; CaUistemon laneeolatus; citron; Cert- 
rum; coffee; coleus; cotton deer-brush; English ivy; ferns; fuch- 
sia; geranium; Guadaloupe palm; grape; Ipomoea; ivy; lead- 
wort; moonfiower; nettle; nightshade; oleander; passion vine; 
peony; poinsettia; potato; pumpkin; redwood; Rex bignotaa; 
Solatium jasrninoidea; tobacco; umbrella plant; wandering Jev. 
Distribution : Distribution is general over the State. 

Conchaspis angraeci Ckll. 
(Fig. 14) 

Scale of Female. — The scale of the female is approximatdy 
circular and somewhat conical. The apex is bluntiy pointed and 
the margins are broad and fiat Six or eight ridges radiate from 
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the apex, but part disappear before reaching 
the margin. The color is white or grayish- 
white. The scale is from 2 mm. to 2.5 mm. in 
diameter. 

Plants found infested in Florida : Acalypha; 
fig; hibiscus; holly; Pittosporum; Tabemae 
montana; wisteria. 

Other plants liable to become infested : An- 
graecum; Rodriguezia aecunda. 

Distribution in Florida: Clearwater; Mi- 
ami ; Pahn Beach ; Tampa. 

The Cottony Cochineal Insect 
Dactylopitis confvsm (Ckll.) 

Adult Female. — The adult female is easily Tit. u.- 
recofirnized by large flocculent masses of thick, S"ftr"ESS^°tiSi! 
white, cottony or waxy material, which is se- <0't«''»'-) 
creted as a covering for the body of the female. The body of 
the female is red and when crushed yields a bright crimson 
colored fluid. The length of the scale is from 3 mm. to 6 mm. 



Fte. IB.— The Cottony Coch 
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Adult Male. — The adult male is similar to the female. The 
cocoons are snow white and are usually massed with females. 

Plants found infested in Florida: cactus (Opuntia). 

Other plants liable to become infested: Echinocactua. 

Distribution: Citra; Ctxwked Lake; Gainesville; Lynn; Mait- 
land; Sebring. 

Cottony Cushion — , or Fluted, Scale 
Icerya purchasi Mask. 

(Fig. 16) 

Adult Female. — Mature females have large, white, fluted, cot- 
tony egg masses at the posterior end of the red, yellowish or dark 
brown bodies. The eggs are deposited in the cottony mass. 

Adult Male. — The adult male is a small, two-winged, red- 
bodied insect, having long antennae. 

Plants found infested in Florida: citrus; cowpeas; guava; 
myriJe ; rose ; wild bamboo ; wormwood. 

Other plants liable to become infested : Acacia; alfalfa ; Avia- 
ranthus; Ambrosia; apple; apricot; Artemma ludoviciana; Aus- 
tralian black wood; Australian pine; banyan; Bermuda grass; 
Bidens pUosa; bottle brush; BougainviUea; box wood; bridal 
wreath ; Carex sp. ; castor bean ; cedar of Lebanon ; Cenckrus; 
Chenopodium sp. ; Chrysanthemum; Chrysolidoearpus Ivtescens; 
cocoanut palm (nuts only) ; coleus; cork elm; cypress; dwarf 
box; dwarf flowering almond; English ivy; English walnut; 
Epilobium coloratum; Erigeron canadensis; fig; fish-tail palm 
(Caryota urens); flowering almond; foxtail grass; geraniums; 
golden rod; grape; grass; gumbo limbo; hackberry; hawthome; 
Helianthus sp.; ironweed; knot weed; lambs-quarter; laurel; 
locust; loggerhead breast; magnolia; i1/a{t>a rotundifolia; MedU 
cago denticulata; mulberry; nettle; nightshade; oak; olewider; 
Panicum crm-galii; Paspalum sp.; peach; pear; pecan; pepper; 
peppermint; pigweed; pine; Pittospomm; Plantago sp.; plum^ 
bago;'poinsettia; Polygonum; pomegranate; PorttUaea oleara- 
cea; potato; purslane; quince; ragweed; rose de Montana; rose 
geranium; rosemary; royal poinciana; Rumex crispus; Sapo- 
diUa;* shepherd's needle; Sidum sp. (stone crop) ; smilax; Sola- 
num douglasii; Solidago; Sonchus oleraceus; Spanish lime; Span- 
ish mulberry; spearmint; Stachys aeqvxda; strawberry; sun- 
flower; sweet gum; verbena; veronia; walnut; white oak; wild 
greasewood; willow. 

Distribution in Florida : Alturas ; Ashton ; Auburndale ; Avoa 
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Park ; Bartow ; Blanton ; Bowlins: Green ; Bradentown ; Brewster ; 
Brownville; Buchanan; Clearwater; Cocoanut Grove; Crooked 
Lake; Crystal River; Dade City; Davenport; Dover; Dundee; 
Dunedin; Eagle Lake; Elfers; Eloise; Euatis; Fellsmere; Flor- 



ence Villa ; Ft. Green ; Ft. Green Springs ; Ft. Meade ; Ft. Myers ; 
Ft. Pierce;' Frostproof; Glenwood; GordonvilTe; Haihes City; 
Indian Rocks; Inverness; Kathleen; Key West; Kiasimmee; 
Knights; Kuhlman; Lake Alfred; Lake Gem; Lake Hamilton; 
Lakeland; LakeWales; Lake Weir; Largo; Leesburg; Limona; 
Lutz; Lynne; Magdalene; Manatee; Mango; Miami; Narcossee; 

Coo';;le 
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Nocatee; Odessa; Oneco; Ozona; Palm City; Palmetto; Parrish; 
Pensacola; Plant City; Plymouth; Riley; Riverview; Safety 
Harbor; St. Cloud; St. Petersburg; San Antonio; Sebring:; SefF- 
ner; Seminole; Shell Beach; Socrum; Stuart; Sutherland; Tam- 
pa ; Tangerine ; Tavares ; Terra Ceia ; Thonotosassa ; Umatilla : 
Valrico; Wauchula; Waverly; White City; Wieradale; Wimau- 
ma ; Windermere ; Winter Garden ; Winter Haven ; Winter Park ; 
Yalaha ; Zolfo. 

Remarks: Most of the specimens of cottony cushion-scale 
received during the months of July and Au- 
gust were severely infested with two scale- 
eating moths, Laetilia coccidivora and Pyro- 
derces rileyi. 

Cottony Maple Scale 
Pulvinaria vitis Linn. 

Adult Female.— The lengtti of the female 
is from 4 mm. to 6 mm. (about i/i inch). 
The color varies from light to dark brown. 
It is oblong in shape, convex and the surface 
is transversely wrinkled. The egg-sac is 
secreted posteriorly and is composed of a 
cottony material. 

Plants found infested in Florida : Boston 

ivy; pecan; wild grapevine. 

Other plants liable to become infested : al- 

sfi1e."piSSi2rii'^ ^^^'' apple; blackberry; box-elder; boxwood; 

Nw^'.SS. "itaSo buckeye; citrus; currantt elms; euonymus; 

gooseberry; hackberry; hawthome; lilac; 

linden; locust; maples; mountain ash; mulberry; oak; osage 

orange ; peach ; pear ; plum ; poplar ; quince ; rose ; sarsaparilla ; 

Spiraea; sumac ; sycamore ; Viburnum; willow ; woodbine. 

Distribution in Florida: Brooksville; Cily Point; Gainesville; 
Hawthome; Palatka. 

The Cyanophyllum Scale 
Aspidiotus cyanophylli Sign. 

Scale of Female. — The scale of the female is circular to ovate 
in outline. It is from 1.5 mm. to 2 mm. in diameter, and of a 
brownish-yellow or pinkish color. The exuviae are central in 
position and bright yellow in color, often with a nipple-like mass 
of white excretion. 

D,gnz.dbvC00gle 
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Scale of Male. — The scale of the male is similar to that of the 
female, but the exuviae are subcentral and the outline elliptical. 
Plants found infested in Florida : hammock bay. 
Other plants liable to become infested : Cinchona; CyanophyU 



lum; Cycas revoluta; Ficus indica; Ficus laurifolia; Ipomoea; 

Laurua; moonflower; orchids; palms; Pritchardia filifera; tea. 
Distribution in Florida : Sebring ; West Palm Beach, 
Remarks : The specimens of Aspidiotus cyanophylli Sign, from 

West Palm Beach, on hammock bay, collected by Mr. F. F. Bibby. 

DiCTYOSPERMUM SCALE 
Chrysomphaius dictyospermi (Morg.) 
Scale of Female. — The scale of the female is from 1.2anim. to, 

L.OOglQ 
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2 mm. in diameter. It is slightly convex and varies from grayish- 
white to brown in color. The exuviae are central or subcentral 
and light yellow or orange in color. The central nipple is gray- 
ish, surrounded by a dark depressed area. 

Scale of Male. — The scale of the male is similar to that of the 
female, but is more elongated. The exuviae are subcentral. 
Plants found infested in Florida: apollo laurel; Arbor vitae; 
avocado; banana; Barbados cherty 
(Malpighia glabra); Camellia japon- 
ica; camphor; century plant; Chinese 
fan palm ; cinnamon ; citrus ; cocoanut; 
creeping cypress ; Ficus altissima; Fi- 
CU3 ebumia; Ficus elastica; guava; 
JaSTninum officinale; Kentia belmore- 
ana; Kenyon palm ; mango ; Panama 
hat plant; Pandanus; pecan; Phoenix 
palm ; poinsettia ; privet ; Rkeedta aris- 
tata; rose; royal palm; Sabal black- 
burmana; Sabal havaneTtsis;S&gopalm. 
Other plants liable to become in- 
fested: Cycas; Dictyoapermum album; 
Erythrina indica; Latania. 

Distribution in Florida: Clearwa- 
ter; Fort Pierce; Gainesville; Home- 
stead; Jacksonville; Key West; Lar- 
kin ; Miami ; Ocala ; Oneco ; Orlando ; 
Palm Beach; Pensacola; Saint Leo; 
Sarasota; Sebring; Tampa. 

Fi(r.l9.-En«li.hWa]iiutSe»lB. ENGLISH WaLNUT SCALB 

Atpidiotut juglaiiB-reffias Comat.. 

on L^id^mb0T,tvraafi«a. Eh- Aspidiotiis jugUms-regiae Comst 

Scale of Female. — The scale of tiie 
female is flattened and circular and is from 2.5 mm. to 3 nam. in 
diameter. The color varies from light gray, on English walnut, 
to dark reddish brown or black when on plum or peach. The 
color so harmonizes witii the bark in some cases as to make it 
difficult to distinguish. The exuviae are central or subcentral 
and covered with a secretion. 

Scale of Male. — The scale of the male is like that of the female, 
but more elongated and smaller. The exuviae are, for t^e most 
part, at or near the anterior end. 

Plants found infested in Florida: English walnut; peach; 
plum; tulip poplar. 

Dignz.dbvCOOgle 
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Other plants .liable to become infested : apple ; elm, hackberry, 
prickly ash; 
rose; sweet 
gum ; white 
ash. 

Distribu- 
tion in Flor- 
ida: Bellair; 
Dade City; 
Gainesville; 
Lutz ; Olus- 
tee; Oneco; 
Tampa. 

Eticalymrui 
(^ 

Adult Femf 
male is vivi] 
more or less ( 
tremely flat . 
ovate. It is i 
or broadly j 
shining surfa 

Plants f oun 
ida : Eugeni* 

Other plant 
infested : An 
cumingii; Hi 
Traehycarpus 

Distributioi 
City ; Miami 
Palm Beach. 

EuONK 

Ckionaspis 

Scale of F 
of the female 
to 2.2 mm. in 
grayish or t 

color, the margins ueing iignier. p,, 2o.-Euotiyniu. s«i.. c^ioiugA 

It is broadened posteriorly. ^S°U^\b,^i^T'^ 
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Scale of Male. — ^The scale of the male is white. It is tricari- 
nate and smaller than the female. 

Plants found infested in Florida; Ewmymus japonieus. 

Other plants liable to becpme infested : Celastrua seandene; 
Euonymus atropurpureua; Euonymus eurovaeus; Euonymm 
latifolia; orange. 

Distribution in Florida: Pensacola. 

European Fioeinia 
Fiorinia fioriniae (Targ.) 
Scale of Female. — The scale of the female is thin, transparent 
and brownish yellow in color. The sides, which are almost par- 



n luunmodi' bay. Snlmat 

alld, are elongated, hard and chitinous. The diameter is from 
1 mm. to 1.26 nun. (1/25 inch to 1/16 inch). 

Scale of Male. — The scale of ttie male is similar to that of the 
female, but smaller. 

Plants found infested in Florida: Camellia japonica; ham- 
mock bay. 

Other plants liable to become infested: Anthurium acatde; 
Areca aurea; camellia; cocoanut palm; Cupreaaus; Cycas revo- 
luta; ferns; Ficus; Hedera heliz; Leptospermum; ZAviatotia; 
Pkytelephm macrocarpa; Podocarpus. 

Distribution in Florida: Jacksonville; Oneco; Tallahassee; 
West Palm Beach. 

Florida Red Scale 

Chrysomphalus aonidum (Linn.) 

(Fig. 22) 

Scale of Female. — The scale of the fem^e .is circular and 
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convex. In color it is dark reddish-brown to almost black. The 

exuviae are central, bright yellow in color and form a central, 

srrayish-white nipple. 

Scale of Male. — The scale of the male is simitar to that of the 

female, but smaller and lighter in color. 

Plants found infested in Florida : apollo laurel ; Aralia; Areea 

aliceae; Areca triandra; Australian plum; avocado; camphor; 

Cedrela odorata; Chamaedorea; cherry laurel; cinnamon; citrus; 

C0CO8 plumosa; Dictyosperma album; Dictyoaperma rubrum; 
Dypsis madagascarienaia; 
Eiicalyptua; Ficus elaatiea; 
German ivy; guava; fljo- 
phorbe; jasmine; Kentia 
fostercana; Latania; mag- 
nolia ; Mammea apple ; man- 
go; mulberry; oleander; 
palm; Pandanus; Phoenix 
cananensis; pecan ; poinset- 
tia ; ponderosa lemon ; priv- 
et; Rhyncospemum; Rot- 
eheria melanockaetes; rose; 
royal palm; sago palm; 
Seaforthia; screw- pine; 
sour sop ; sweet olive ; trav- 
eler's tree; Waahingtmia 
rohusta. 

Plants liable to become 
infested: Begonia; camel- 

''JSc'^C.«wi'1:ttd''^^MST lia; lUx latifolUi; rhodo- 
dendron. 
Distribution in Florida : Generally distributed over the State. 

Flobida Wax Scale 
Ceroplastes floridemis Comst. 

Adult Female. — The adult female is from 2.5 mm. to 3 mm. in 
length. It is covered by a waxy excretion. The color is usually 
brownish on the dorsal surface and dirly white, yellowish white 
or brownish on the sides. 

Plants found infested in Florida: apple; avocado; box wood; 
cape jasmine; cherry laurel; Chinese holly; cinnamon; citrus; 
Coccolobis; Cryptostegia; Euonymus; fern; Ficua awea; Fieus 
elastica; French mulberry; gall berry; Gordonia ItuuintAiti; 
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ffuava; Japan plum; loQuat; mango; myrtle; oleander; peach; 
pine; Pittosporum; plum; quince; red bay; sweet potato; tea; 
Triplaris. 

Plants liable to become infested : Andromeda; Anona reticu- 
lata; Anthurium; Ilex glabra; Magnolia fuscata; pomegranate. 

Distribution in Florida ; Generally distributed over the State. 

The Gloomy Scale 
Chrysomphalus tenebricoaus (Comst.) 

Scale of Female. — The scale of the 
female is 1.6 mm. in diameter. It is 
circular, very convex and of a daric gray 
color, resembling the bark on which it 
rests. The surface of the scale is rough. 
The exuviae are central and are sur- 
rounded by a gray ring. 

Scale of Male. — The scale of the male 
is similar to that of the female, but oval. 
The exuviae are near the anterior end. 

Host plants found infested in Florida : 
Acer rubrum; gall berry. 

Plants liable to become infested : ap- 
ple ; box elder ; cotton wood ; hackberry ; 
mulberry; oak; poplar; silver maple. 

Distribution in Florida : Fort Pierce; ^f«- z*--'n« oioomy sui*. 

^_ - ChrVBOvtjyhaiut tttuorieoatt 

MaCClenny. tConut.). on Ac*r rubrum. 

SliEhtlr enlmrced. (Orlsiul.) 

Remarks: The specimens of Chrys- 
om-pkalus tenebricoaus (Comst.) were collected by Mr. F, F. 
Bibby. 

The Grape Scale 

Asjndiotvs uvae Comst. 

(Fig. 26) 

Scale of Female. — The scale of the female is from 1.5 mm. to 
2 mm. in diameter. Xhe scale is nearly circular, quite flat and 
thin. In color the scale is light brown or light yellowish-brown, 
and rather conspicuous, because of the darker color of the grape 
vine. The exuviae are light yellow in color and subcentral in 
position. The ventral scale is thin and adheres to the bark when 
the insect is removed. 

Scale of Male. — The scale of the male is slightly darker in 

C ,,ZM ;, Cookie 
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color than the female. It is elongated and has the exuviae near 
one end. 

Plants found infested in Florida : grape ; hickory. 
Distribution in Florida: Macclenny. 

Remarks: The only specimens of Asptdiottis uvae received 
we're collected by Mr. E. K. Bynum at 
Macclennyj Fla. 

Greedy Scale 
Aspidiotus camelliae (Sign.) 

(Fig. 26) 

Scale of Female. — ^The scale of the 
female is about 3-50ths inch(l.S mm )in 
diameter. It is thin and convex and 
gray or blackish in color. The exuviae 
are subcentral and dark brown or black 
in color. 

Scale of Male. — The scale of the male 
is similar to that of the female, but not 
so convex. It is more elongated and 
smaller. 

Plants found infested in Florida : avo- 
cado ; bay ; camphor ; cherry laurel ; Eu- 
onymtta japonicus; guava ; Magnolia 
grandiflora; Melia azadarach; morning 
glory; palm; Plumiera; privet; water 
oak. 

Other plants liable to become infest- 
ed : Acacia; almond ; apple ; birch ; 
AiBidiot^~uB,^ c^u '<fn>D>' buck bush ; Camellia; camphor; Cercis; 
SoEwtot orindi^fc pTsoso"*"* chcrry ; Cissus; Coprosma; cottonwood; 
English ivy; English walnut; eucalyp- 
tus; fig; Fvxsksia; Genista; grape; heath; holly; honey-locust; 
laurel; Lavatera; lemon; maple; mistletoe; mountain holly; 
Myoporum; myrtle; nightshade; olive; orange;' passion vine; 
pear; pepper tree; Pittosporum; pomegranate; quince; redbud; 
Rhamnus crocea; rose; sage; Sedum; silver tree; Strelitzia; tea; 
walnut ; willow ; yam. 

Distribution in Florida: Cocoanut Grove; Ft. George; Ft 
Pierce; Gainesville; Glen St. Mary; Oneco; West Palm Beach. 
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Gbeenhouse Orthezia 
Ortkezia insignis Douglas 
(Fir 27) 
Adult Female : The body of the adult female is broadly oval, 
baviug a width of about 1.5 mm. to 
2 mm. The length is about 1.5 
mm. It is usually dark green 
in color, but older specimens be- 
come blackish. With the excep- 
tion of the.head it is sijrrounded by 
a marginal series of snow-white 
lamellae or waxy plates. These 
plates increase in lengUi posterior- 
ly and point backward, with the 
exception of the first three on each 
side. The antennae have eight 
joints. The legs are light brown 
and bear numerous spines. 

Plants found infested in Flor- 
ida: iron weed. 

Other plants liable to become in- 
fested: AckiUae; Ageratum; Big- 
nonia; Capsicum; chrysanthemum ; 
citrus; coleus; Cuphea; Gardenia; 
Ipomoea; ironweed; Lantana; Lon- 
icera; moonflower ; pepper ; pig- 
weed; sage; Salvia; strawberry; 
Strobilantkes ; tea ; Thunbergia; 
tomato; verbena; Vemonia; yar- 
row. 

Distribution in Florida ; Oneco. f*. 2«.-The Gr«dr sok. A«Ai. 

iotut cantlUat (SIsD.) (Alter Enis.. 

Remarks : This species is a very Jf^w^SL'"^ Bmeficui idkcu at 
serious greenhouse pest. The speci- 
mens of Orthezia insignis were collected by F. W. Poos, Jr., at 
Oneco, Fla. 

Gbeen Shield Scale 

Pulvinaria psidii Mask. 

(Fig. 28) 

Adult Female. — The adult female is ovoid, convex above and 
elevated behind by a cottony egg-sac, which eventually projects 
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^^M>-|M - -^r-p on all sides. It is green in color and 
j^^J^P^ji', ^St^M "io'*e or less obscured by a white, pow- 
^~jgj^^^_-.'* 3tt ' dery secretion. The length of the scale 
F" ~^£^B' .LJy^ is from 2 mm. to 4 mm. (1/12 inch to 

^^.'^tSt^^ 1/6 inch). 

lip ^ ^Bf^J^K Plants found infested in Florida: Artf 
H' T^~'^^ V tidesma; Australian silk oak; avocado; 
^ ^J^ .m^--^ a cape jasmine; citrus; Clerodendrum; 
I 'flh K S' ' Coccolobis; Cupani sapidia; Ficus au- 

Fta. 27.— The Gr(«nhon« Or- Tea; Ficus atistrolis; Ficu8 benjamina; 
(Alter 3»nd™ joui?r Ec. E^t. Ficiis elostica; Ficus indica; Ficus maC' 
^"i- "■' rophylia; fiddle-wood; guava; hibiscus; 

Macropkylla; mango; mastic; Nephe- 
Hum longanum; rose apple; SapodiUa; sea grape; Solonum sp., 
Wameria thunbergia; wax myrtle; yellow elder. 

Other plants liable to become infested: Eurya japoniea; 
ferns; Pittospor- 
um; plum. 

Distribution in 
Florida: Arch 
Creek; Braden- 
town; Cocoanut 
Grove; Fort My- 
ers ; Fort Pierce ; 
Homestead; Lit- 
tle River; Miami; 
Oneco;Palm 

Beach ;Pompano ; 
St. Petersburg; 

Sebring; West 
Palm Beach. 

GsouND Pearl 
Margarodea for- 
micarium Guild- 
ing 

Adult Female. — 
The adult female 
is enclosed in a 
globular horny 
shell, and resem- 

hloo Q amoll noa Fia. ZB.— Green Shield St»le. Puli-tnimii p«i«i MMk., on KoH 
Dies a small pea „„„, Enlareed twice. (Oridud.) 
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in shape and size. In color, it is a light yellowish- 
brown. The general appearance resembles a pearl. It 
is usually found on roots of plants near an ant's nest. 

Plants liable to be found infested : com ; sugar 
cane and allied plants. 

Distribution in Florida : Key Largo. 

Remarks : This scale has not been received by the 
author, but was reported from Key Largo in 1907. 

Heuisphaerical Scale 
Saissetia hemisphaerica (Targ.) 

Adult Female. — The adult female is from 2 mm. 
to 3 mm. (about 1/8 inch to 3/16 inch) in diameter. 
The color varies from light to dark brown. The 
scale is more or less hemisphaerical in shape, convex 
on dorsal surface, smooth and shining. 

Plants found infested in Florida: Arbor vitae; 
asparagus fern; avocado; Claucera lausium; Cycas; 
fern; Jacaranda mimisaefolia; Lagerstroemia; ole- 
ander ; Philibertella clauaa; Prosopia jviiflora; Rhee- 
dia aristata; Rheedia edulis; Sago palm ; Tabemae 
montana; Zamia. 

Other plants liable to become infested: Aloe: 
asparagus ; Begonia; Camellia; chrysanthemum ; cit- 
rus; Cocoa; Croton variegatum; Ficus; guava; 
mountain holly ; orchids ; palms ; peach ; pepper tree ; 
rose. 

Distribution in Florida: Ft. Myers; Gainesville; 
Homestead; Lake Wales; Oneco; Redland; Rock- 
ledge; St. Petersburg; Silver Palm; Tampa; West 
Palm Beach. 

Hemlock Scale 
Aspidiotua abietis (Schr.) 

Scale of Female. — The scale of the female is from 
1/20 inch to 2/26 inch (1.3 mm. to 2 mm.) in length. 
The scale is elongated and the sides are almost par- 
allel, the ends being rounded. The exuviae is orange 
color and the color of the 

scale is dark gray or black sfJit: ^ur^h,^!^h^ i 
with the mar^ns lighter. 
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Scale of Mate.— The scale of the male is similar to that of the 
female, but is smaller and slightly darker. 

Plants found infested in Florida : short leaf pine. 
Other plants liable to become infested: fir; hemlock; maple; 
pines. 

Distribution in Florida : West 
Palm Beach. 

Remarks: This species was col- 
lected by Mr. F. F. Bibby, near West 
Palm Beach, Florida. 

Japanese Wax Scale 
Ceroplastes cerifems (Anderson) 

Scale of Female. — The diameter 
of the scale of the female is from 3 
mm. to 5 mm. The bodies are cov- 
ered with a thick, white wax that 
gives a greasy appearance. The 
body is black or purplish brown and 
is indistinctly seen through the wax. 
Scale of Male. — The scale of the 
male is from 2 mm. to 2.5 mm. In 
length. It is opaque and glassy 
white. 

Plants found infested in Florida: 
gximho limbo; wild persimmon. 

Other plants liable to become in- 
fested: CameUia; Gardenia; hibis- 
cus ; mango ; Melaleuca; Myrica cer- 
if era ; orange ; tea. 

Distribution in Florida : Dundee; 

Fi«- »ii.-j»puM« wu (or M«i- West Palm Beach ; Winter Haven. 

^^rAnd.^M.'^r'^^^ Remarks: Specimens of Cero- 

EniTwd twt«. (ortemi.) ^j^^^^ collectcd at West Pahn 

Beach, Florida, were severely infested with LaetUia cocctdivora. 

Kermes galliformis Riley 

"A large dark dirty-gray form, which turns to a nearly white 

color when exposed a season on the twigs. Female scale 6 mm. 

long, 7 mm. broad. 6 mm. high, with black spots, and viewed with 

a hand-lens, the scale is seen to be covered with minute black 

specks. Newly hatched larvae dirty-gray." 
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Plants found infested in Florida : live oak. 

Other plants liable to become infested : white oak. 

Distribution in Florida: Bradentown; Gainesville; Tampa; 
West Palm Beach. 

Remarks: The above de- 
scription is taken from King 
(Psyche IX, p. 79, 1900). 

Lataniae Scale 
Aspidiotus lataniae Sign. 

Scale of Female. — ^The scale 
of the female is almost cir- 
cular when found singly, but 
is rather irregular and elon- 
gated in form when clustered 
together. The diameter is 
from 1.6 mm. to 2 mm. It is 
convex and the color varies 
from light yellow to dirty 
white, tiie central portion be- 
ing dark. The exuviae are 
large, central or subcentral in 
position and pale brown or 
yellow in color. 

Scale of Male. — The scale 
of the male is similar to that 

of the fwnale in color, but is _ 

smaller and elongated. ?'^~. "" .'=''"'''!™*. '¥^ «odi«*. 

Plants found infested in 
Florida : Artocarpus; avocado ; bamboo briar ; camphor ; cherry 
laurel ; chinaberry ; cinnamon ; cocoanut ; Cocos bonneti; Ficus 
sp. ; gall berry; guava; jumper; loquat; mango; matrimony vine; 
Melaleuca nesopkila; palm ; pecan ; persimmon ; poison ivy ; 
quince; rose; sweet gum; sweet olive; witch hazel. 

Other plants liable to become infested: Areca lutescens; Cot- 
tonwood ; Scaieaia. 

Distribution in Florida : Apalachicola ; Astatula ; Avon Park ; 
Bradentown; Clearwater; Cocoanut Grove; Ft. Myers; Ft. 
Pierce; Gainesville; Glen St. Mary; Inverness; Jacksonville; 
Lakeland ; Macclenny ; Miami ; Oneco ; Orlando ; Palatka ; Palm 
Beach; Pensacola; Kedland; Sebring) Tallavast; Tampa; West 
Palm Beach. 
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Lecaniodiaapia teasellatvs CkU. 

"Female. — Scale nearly circular, moderately convex ; long. 4^, 
lat. 4, alt. 2 mm. ; above dull red-brown, not very dark with doll 
white secretion forming lines, indistinct in middle, but at lite 
sides forming regular pentagons, with an oval or elongate medium 
patch in each, arising from the margin of tiie scale. These poi- 
tagonal areas are eleven in number on each side, they are pointed 
mesad, tiie two shortest sides being the mesad ones, and l^e lat- 
eral side 
being 
formed by 
the mar- 
gin of the 
scale. The 
lines of se- 
cretion in- 
dicate, but 
do not 

complete, three dorsal rows of enclosed areas, 
thus five rows in all. The enclosed areas are 
quite flat, not raised into little tubercles as 
in some species." 
Plants found infested in Florida : hickory. 
Other plants liable to become infested: 
oak; pecan. 
Distribution in Florida: Lake City. 
Remarks ; The above description is taken 
from T. D. A. Cockerell's original description 
in Entomological News, Vol. VIII, Number 
7, 1897. The specimens were collected by 
Prof. P. H. Rolfs on hickory (Carya poreina 
Nutt) at Lake City, Florida. 

Lepidoaapkes alba (Ckll.) 

"Scale of Fanale.— The scale of the fe- 
male is about 214 min- long, elongate, nar- 
row, mytiliform, convex, sometimes curved. 
The scales vary much, some being quite long 
and narrow, others broad. Color, grayish- 
white, the exuviae, which are of the usual 
at^\cMij!"J^"^naTt size, reddish-brown. Several of the scales 
tori^infu*'"' """"^ show holes where parasites have escaped. 
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"The adult female is elongate, mytUiform, narrow anterioiiy, 
with three blunt and wide lateral tubercles. Color brown." 

Plants found infested in Florida : Manihot aipi. 

Other plants liable to become infested : Solatium. 

Distribution in Florida : Lake City. 

Remarks: The above description is taken from T. D. A. 
Cockerell's orisrinal description in The Entomologist's Monthly 
Magazine, Vol. XXIX, p. 156 (189S). 

Lepidoaaphee nigra (Ckll.) 

"Scale of the Female. — Scale Z^ mm. long (exuviae 1 1/3 
mm.), pitch-black, with a narrow dull white margin; very nar- 
row, very convex in a transverse direction, with a dorsal keel; 



exuviae elongated, half of the first skin on second, first skin dull 
orange, second skin dull dark reddish-brown." 

Plants found infested in Florida: cabbage palmetto. 

Other plants liable to become infested: Agave; laurel tree; 
Yttcca. 

Distribution in Florida : Ft. Pierce. 

Remarks: The specimens of Lepidosaphes nigra (Ckll.) were 
collected on cabbage pahnetto near Ft. Pierce, Florida, by Mr. 
F. F. Bibby. The above description is taken from T. D. A. Cock- 
erell's original description in Biol. Cent. Amer. Vol. II, Part 2, 
p. 32, (Dec. 1899). 



1 Snow Scale 
Hemichionaepis minor (Mask.) 

Scale of Female. — The scale of the female is from 1.8 mm. to 
2.5 mm. in length. It is elongated and broadened posteriorly. 
It is rather thick in texture and white in color. The exuviae are 
yellowish-brown. 

Scale of Male. — The scale of the male is similar to that of the 
female, but distinctly tricarinate. 

Plants found infested in Florida: Areca; camphor; china- 
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berry (Melia azadarack); cocoanut palm; Cocoa; Croton syU 
vaticus; ebony; fig; GrevUlea robusta; hibiscus; mango; morning 
glory vine ; mountain rose ; royal poinciana ; Schizolobium excel- 
sum; sweet potato ; Vitis guadrartffularis. 

Other plants liable to become infested; Capsicum; cotton; 
Cycas revoluta; oleander; orange; pepper. 

Distribution in Florida ; Bradentown ; Cocoanut Grove ; Fort 
Myers; Fort Pierce; Homestead; Miami; Oneco; Palm City; 
Palmetto; Sarasota; Tampa; West Palm Beach. 

Leuatspis' bambusae Kuw. 

Scale of Female. — The scale of the female is from 2 mm. to 
3 mm. in length. The sides are nearly parallel, but broadened 
posteriorly. The scale is for the most part straight, but ia 



sometimes curved. The scale is convex and rather thick in 
texture. The color is anow-white or light gray. The exuviae is 
large and is light or dark brown in color. 

Plants found infested in Florida : Phyllostachys bambusodes. 

Other plants liable to become infested : bamboo. 

Distribution in Florida : Brooksville. 

Remarks : Specimens of Leucaspis bambtisae were collected 
by Mr. V. C. ZelufF in the Bureau of Plant Industry Plant Intro- 
duction Station at Brooksville, Florida. Additional specimens 
were collected by Mr. C. M. Hunt on request. 

Long Scale ob Glover's Scale 

Lepidosaphe3 gloverii (Pack.) 

(Fig. 36) 

Scale of Female. — The scale of the female ia light yellow to 

dark brown in color. It is elongate, broader posteriorly, and is 

2 mm. (14 -iQch) in leogth. It is similar to Lepidosaphee beekiL 
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Scale of Male. — The scale of the male is similar to that of the 
female, but is only about half as long. 

Plants found infested in Florida: cabbage palmetto; cherry 
laurel ; citrus ; Magnolia grandiflora. 

Other plants liable to become infested: Magnolia fuscata; 
palms. 

Distribution in Florida: general. 

Long-tailed Mealy Bug 

Pseudococcus longispinus (Targ.) 

Adult Female. — The length of the adult female is from 2.5 mm. 



Fit. tC—Lora Scala o: 

to 3 mm. (1/10 inch to 3/25 inch). It is light yellow or gray in 
color, and is covered by a fine, white, powdery wax. The lateral 
tilainents are slender and short. The anal filaments are four in 
number and are long and conspicuous, the two inner ones being 
the longer. 

Plants found infested in Florida : Aralia; avocado ; bamboo ; 
citrus ; mango ; palm ; Plumiera; wax vine. 

Other plants liable to become infested: begonia; calla; ca- 



PIs. 17.— Long-tsfled UeiUr Bus, PietidococimM toitgiminui <Tiirs.), 
on palm. Natural siu. (OriKinal.) 

mellia; coleus; Croton; Cycas revoluta; ferns; Ficm pandurata; 
fig; grape; guava; moonflower; oleander; Opuntia; plum; Sago 
palm ; umbrella plant. 

Distribution: The distribution is general over the State of 
Florida. 
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Libioi»:ndbom Scale 
Toumeyeila liriodendri (Gmel.) 

Adult Female. — ^The adult female is from 4 mm. to 7 mm. 
(3/16 inch to 3/8 inch) in diameter. It is circular __ 

or oblong in shape and strongly 
face is irregular and the color 
isb-green to dark brown or blac 

Adult Male. — The male is a 
insect, yellowiah-pink in color. 

Plants found infested in Flori 
donia lasianthus; Loblolly bay ; 
ftiBcata; Magnolia grandiflora 
Ua soulangeana. 

Other plants liable to be- 
come infested: Ldriodendron 
tvUpifera. 

Distribution in Florida: 
Clearwater; Cocoa; Dade 
City; Federal Point; Gaines- 
ville; Groveland; Lake Ham- 
ilton; Macclenny; Oneco; Or- 
lando; Pensacola; Tampa. 

Remarks : Hymenopterous 
parasites, Coecidoxenus mex- 
ieanus Girault, were reared 

. ••,,,, ^S' S3.— LiriodcDdmn Solr, TcwiiHvdla Hr. 

from specimens collected at fwImH tCmeL). .howlas mals on JUtvnoKa 

Gainesville, Fla. Specimens "*""' ='""««'*■*'- to™iu^) 
from Gainesville, Groveland, Lake Hamilton, Macclenny and Or- 
lando were infested with the larva of a coccid-eating moth, Lae- 
UUa eoccidivora. Aschersonia eubensis was found infesting the 
Gainesville specimens. 

Mango Scale 
Leuix^pis indiea Marlatt 
Scale of Female. — The scale of the female is from .5 mm. to 
1 mm. in length. It is narrow and 
flattened at the tip. The scale is con- 
vex and has a loosely adhering sack- 
like, white, waxy covering. 

Plants found infested in Florida: 
mango. 
J:X"SiS£rlTu^£:: Distribution in Florida: Buen. 
XSi'^.C ISA.!"^- Vista; Miami. 
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Bemarks: Speciihens of Leueaspis indiea usually occur 
massed in cracks or under loose bark, and resemble minute seeds 



Mango Shield Scale . 
Coccus mangiferae (Green) 
(Figa. 40 and 41) 

Scale of Female. — The scale of the female is yellowish green 
or brown in color. In shape it is deltoid, bluntly pointed in front 



Fte, 40.— HuiEo Sbldd Suke, C«ciu maitgilvraa (Gncnt on budso. 
natural ■!». (OrlEiDal.) 

and broadly rounded behind. It is very thin and flat and is 
irre^larly marked with black. The len^h is from 3 nun. to 4 
nun. and the width from 2.5 mm. to 3.5 mm. 

Plants found infested in Florida : man^o. 

Other plants liable to become infested: alamanda; bread fruit; 
cinnamon; custard apple; Ixora; jasmine; nutmefr; Sapodilla. 

Distribution: Arch Creek; Miami; Oneco; West Palm Beach. 

Margarodes rileyi Giard. 

Adult Female. — The adult female 19 found enclosed in a homy 
shell. In size and shape it resembles a small pea. The color is 
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light brownish yellow. 
This apecies is usually 
found closely associated 
with ants' nests. 

Distribution in Flor- 
ida: Florida Keys. 

Remarks: Specimens 
of Margarodes rileyi Gi- 
ard have not been re- 
ceived by the author, but 
have been reported as oc- 
curring on the Florida 
Keys. 

Mining Scale 
Bowardia bielavis 

(Comst.) 
Scale of Female.— The 
scale of the female is al- 
j/m™ jjjogt circular in shape 
and is grayish or yellow- 
ish in color. The exuviae are marginal and are yellowish in color. 
The epidermal layer of bark from the host plant usually partly 
or wholly covers the scale, making it almost indistinguishable. 
Male unknown. 

Plants found infested in Florida: Tabemae montana; wis- 
teria; white sapota (Casimiroa edvlis). 

Other plants liable to become infested: Anona cherimolia; 
Anona muricata; Bixa oreUono; cinchona; coffee; Fictis touri- 
folia; Flacourtia; Hybiscua aevleatus; lime ; Microgloesa zeylan- 
ica; Ockrea sapoti; orange; tamarind; tea. 
Distribution in Florida : Clearwater ; Oneco ; St Petersburg. 
Remarks : The specimens of this scale were collected in Clear- 
water, Florida, by Mr. U. C. Zeluff, on TaberwLe montana and 
wisteria. Additional specimens were later collected by Mr. F. 
W. Poos, Jr., on white sapote at Oneco. Specimens of Howardia 
bielavis (Comst.) were taken at Miami, Florida, from a ship- 
ment of Brumfelsia nitida imported from Cuba. 
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Neolecardum commHuvwrn (Thro.) 
"Fanale Scale. — The shape is elliptical and quite convex. The 
dorsal cuticle is 
shiny brown with 
a tinge of gray, 
and it is densely 
alveolate, with 
large glands. 
Length, 8-10 

nun • Widfh fi-R *^- W-— N«oI«eiwin"™ mniBp«n.um (Thro.), on Uagnolict 

uuil. , WIUUI, O-O grandiflera. Enliiraed twice. (OHsinitLl 

mm. Thespiracu- 

lar grooves leave white dust when the insect is removed from the 
bark. The antenna is short and stout with six indistinct seg- 
ments, and is of the vestigial type. The anal plate is two hundred 
and forty-eight microns long (the anal plate of heaperidum is 
two hundred microns long) and is two-thirds as broad as long, 
with the cephalo-lateral margin longer than the caudo-lateral, 
and both the lateral extremity and the apex rounded. There are 
five subapical and four apical setae. There 
are two large fringe setae, one on each 
ventral thickening and at least sixteen 
hypopigial setae. There are three short, 
stout spiracular setae subequal in length 
and about one-half as broad as long, with 
tlie medium setae notched at the apex. The 
marginal setae are short and conical. The 
legs are short and stubby with a small 
claw. It is viviparous, with the young 
scales, black. The dried young have a medi- 
um carina and many transverse carinae." 

Plants found infested in Florida : Mag- 
nolia grandiflora. 

Other plants liable to become infested: 
various species of magnolias. 

Remarks : The writer is indebted to Prof. 
J. R. Watson of the Florida Experiment 
Station for this species. The above descrip- 
tion is the original description of Thro. 

Oak ChionasPis 
Chionaspis quercrts Comat. ™„j,„ ,u„™, comst En- 



Scale of Female.— The scale of the fe- 
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male is 2 mm. (2/25 inch) in 
length. It is long and nar- 
rowed at the anterior eaA. 
The posterior end is widened. 
The shape is convex, and Hie 
color is light to dark gray. 
The exuviae are brownish yel- 
low. The scale is usually 
more or less covered by dirt 
or hairs of the stem to which 
it is attached. 

Scale of Male. — The scale 
of the male is 1.25 mm. (1/20 
inch) in length and is anowy 
white. The exuviae are hght 
yellow. 

Plants found infested in 
Florida: live 
oak; water 
oak. 

Other plants 
liable to be- 
come infested: 
maul oak ; 
white oak. 

Distribution 
in Florida: Ft 
Pierce; West 

Fi«. 45.— Oak Ericoam, Erieoeeut querent , Polm RmipIi 

Remarks: 
The specimens of Chionaspis quereus were col- 
lected by Mr. F. F. Bibby on live oak and water 
oak from Ft. Pierce and West Palm Beach. 

Oak Ebicoccus 
Ericoccus quereus (Comst.) 

Female. — The body of the female' is dark wine- 
colored and is enclosed in an oval, white, felt-like 
sac. It is 2.5 mm. (about % inch) in lengtii. ^^ 

Male. — The male is similar to the female, but Kmn'somK ciAtix^ 
smaller. fccml.'. m <^^^ 

Plants found infested in Florida : gallberry ; oak. 13^* *"** ' 
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Other planta liable to become infested: graats; Vaeciniwn 
eorymboBum. 
Distribution: Groveland; Jacksonville. 

The Obscube Scale 
ChrysomphaluB obacurue (Comst.) 

(Pig. 46) 

Scale of Female. — The scale of the female is about 3 mm. in 
diameter. It is dark gray in color, resem- 
bling the color of the bark to which it ts at- 
tached. It is slightly convex and almost cir- 
cular. The exuviae are subcentral, forming 
a nipple-lLke projection, surrounded by a 
white ring. 

Scale of Male. — The scale of the male is 
similar in color to that of the female, but is 
oval in shape. 

Planta found infested in Florida: chest- 
nut; live oak; water oak; wild myrtle. 

Other plants liable to become infested: 
dogwood; grapevine; hickory; maple; pecan; 
willow oak. 

Distribution in Florida : Bradentown ; Ft. 
Pierce; Kissimmee; Macclenny; Palmetto; 
Sarasota; Sebring; Tampa. 

Remarks: Some parasites were reared 
from specimens collected at Tampa, Florida. 

Oleandeb Scale 
Aspidioixts hederae (Ball) 

Scale of Female. — The scale of the female ^^ «— oi.«nder 
is almost circular, but when found on palms ™'*;BlK"*^a^ 
one side is usually flattened by coming in pgB^aj*^ twi«. 
contact wiih a vein. It is from 1.6 mm. to 
2 mm. in diameter. The scale is rather flat and is dull yellow to 
pearly white in color. The exuviae are central or subcentral 
and are light yellow to orange in color. They are covered in 
newly moulted specimens, but in older ones are bare. 

Scale of Male. — The scale of the male is similar to that of the 
female, but is variable in form. It is usually elongated and white. 

Plants found infested in Florida : Areca; Australian silk oak; 
avocado; camphor; chinaberry; Coecolobis; cocoanut palm; 
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Cocos plumosa; En8:1ish ivy ; fan palm ; jasmine ; Jatropka mvlt4~ 
fida; mango ; Olea fragrans; oleander; Phoenix canariensis; Sago 
palm; white bay (Persea ap.J. 

Other plants liable to become infested : Acacia; Agave palmeri; 
Alee umbellata; Amelia; Aroutus; Asparagus plumoaus; Camel- 
lia; Carpodetus serratus; Cerceris; clover; Croton; currant; 
Cyeas revoluta; Daphne gnidium; English ivy ; Erica; Genista; 
Gertonia; grass ; holly ; lemon ; magnolia ; maple ; Myrsine retusa; 
olive; orange; orchids; palms; Querctts Hex; Rubia peregrina; 
Ruscua aculeatus sweet olive; Vitex littoralis; Vriescia spiers 
dens; Yucca. 

Distribution in Florida: Astatula; Clearwater; Dundee; Fed- 
eral Point ; Gainesville ; Jacksonville ; La Grange ; Lake Garfield ; 



FU- 43.— Onnsc I 

Miami; Oneco; Palm Beach; Port Tampa; Quincy; Rockledge; 
St. Petersburg; Tampa; West Palm Beach; Winter Haven. 

Ohange Chionaspis or Snow Scale 
(Chionaspis citri Comst.^ 

Scale of Female. — The scale of the female is a dirty, blackish- 
brown color with a gray margin. The exuviae are a brownish 
yellow. The scale possesses a prominent central ridge from 
which the sides of the scale slope to the edge. 

Scale of Male. — The scale of the male is small, long, narrow 
and white. The exuviae are yellowish. 

Plants found infested in Florida : citrus. 

Other plants liable to become infested: Euonymus latifoliua; 
Osmanthus; palms. 

Distribution in Florida: City Point; St. Cloud; Seffner; 
Tampa. 
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Oyster-shell ScAi/E ■ 
Lejndosaphes ulmi (Linn.) 

Scale of Female. — The scale of the female is 2/25 inch (2 mm.) 
in length. It is dark colored, long and slender, often curved, 
'widened posteriorly and resembles an oyster 
sh^l in shape. The exuviae are yellowish or 
yellowish-brown. 

Scale of Male. — The scale of the male is sim- 
liar to that of the female, but smaller and has 
the posterior part loosened for the exit of the 
male. 

Plants found infested in Florida: peach. 

Other plants liable to become infested : Aes- 
culiis glabra; apple; ArlarUhua glandulosua ; 
ash ; birch ; bladder-nut ; butter-nut ; Ceanotktts 
americanus; Comus; currant; Cysticus; elm; 
hawthorn; hop tree; linden; maple; oak; pear; 
plum; poplar; raspberry rose; Sassafras of- 
ficinale; Stillingia sebifera; Syringa persica; 
water locust; wild cherry; willow; Yucca. 

Distribution in Florida: Macclenny. 

Palmetto Scale 

CoTnatockieUa eabalia (Comst.) 

(Fig. 50) 

Scale of Female. — The scale of the female is 
from 1 mm. to 1.5 mm. in diameter. It is snowy 
white and irregular in outline, but approxi- 
mately circular. The exuviae vary in position 
from central to marginal. 

Scale of Male. — The scale of the male is sim- 
ilar to that of the female, but smaller and more 
elongated. 

Plants found infested in Florida: cabbage 
palmetto; Cocos; cultivated spineless cactus; 
palmetto; Sahal adamsonis; Sabal palmetto; 
Washingtonia robusta. 

Other plants liable to become infested: 
ErytheaedvXis. fw, «.— orater- 

Distribution in Florida: Citra; Clearwater; w^M^^mi^dT™.")' 
Ft., George; Ft. Myers; Ft. Pierce; Oneco; Or- Zi«'!'' cofi^'l^ 
lando; Palmetto; Redland; St. Petersburg; B^:a!\o^S^i 
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Sanf ord ; Sarasota ; Tampa ; Ter* 
ra Ceia; West Palm Beach. 

Palu OB Tessellated Scale 
Eucalymnatiiatessellatus (Sign.) 

Scale of Female. — The scale of 
the female is oval in shape, but 
broadly rounder posteriorly. It 
is of a dark brown color, with a 
decidedly mosaic appearance on 
the upper surface. 

Scale of Male. — The scale of 
the male is not known. 

Plants found infested in Floiv 
ida : cocoanut palm ; fish-tail 
palm ; holly ; palm ; Tabemae 
montana. 

Other plants 
liable to become 
infested : cin- 

Fl«- (0— P«Jmetto Sols, Camtteeh- namnn • pnffp*- • 
ItUa mibaiir (Coiiut.), on palnwtto. En- IiamOIl , t-uuet: , 

latMdtwin. (Originj.) f em ; laurel; 

Laurus noblis; 
Lignum vitae; orchid; rattan palm; Sapidu» 
saponaria. 

Distribution in Florida : Clearwater, Gaines- 
ville; Jacksonville; Little River; Oneco; Palm 
Beach; St.. Petersburg; West Palm Beach. 

The Pablatobia-like Scale 

Pseudoparlatoria parlatorioides (Comst.) 

< Pig. 62) 

Scale of Female. — ^The scale of the female 
is 1.4 mm. (1/20 inch) in diameter. It is cir- 
cular in shape with the exuviae marginal. The 
exuviae are large, extending from Uie margin 
to the center of the scale. The color of the 
scale is light yellow and the exuviae are a sim- 
ilar color or brownish. „. 

(Slan.), on ■ 

Plants found infested in Florida: cabbage g^ to^^?** 
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palmetto; camphor; cocoanut palms; mastic; Pereea carolinen- 
sis; Seaforthia; Washingtonia robusta. 

Other plants liable to become infested: Drimys; Magnolia 
grandiflora; Oncidium vwricosum; peach; Paidium. 

Distribution in Florida: Boynton; Ft. Myers; Manatee; Mi- 
ami ; Oneco ; Palm Beach ; Sebring ; West Pahn Beach. 

PiNEAPPt^ BIealy Bug 

Pseudoeoccus bromeliae (Bouch^) 

Adult Female. — ^The adult female is from 2 nun. to 2.5 mm. 

in length. The color is pink. The body is sparsely covered with 

wax. The lateral filaments and legs are short. The body s^- 

ments are distinct. 

Plants found infested in Florida: pineapple. 



Otlier plants liable to become infested : canna ; hibiscus ; mul- 
berry. 

Distribution in Florida : Delray. 

Remarks : This species was collected by Mr. F. F. Bibby at 
Delray, Florida, oh pineapples shipped from Cuba. 

Pineapple Scale 

Diaspis bromeliae (Kern.) 

(Fig. 53) 

Scale of Female. — The diameter of the scale is from 2 mm. to 

2.5 mm. (7/100 inch to 9/100 inch) in. length. It is circular 

and thin, and is white or light gray in color. The exuviae are 

light yellow. 

Scale of Male. — The scale of the male is strongly carinate and 
white in color. The exuviae are yellow. 

Plants found infested in Florida : pineapple. 
Other plants liable to become infested: Billhergia zehrina; 
BromeUa pinquin; canna ; hibiscus ; ivy ; Olea fragrans. 
Distribution: Clearwater; Ft Pierce; Oneco. 
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The Pine-leaf Scale Insect. 
Chionaspis pinifolia (Fitch) 

(Fig. 54) 

Scale of Female. — ^The scale of the female is about 3 mm. (1/10 
inch) in lengrth. It is snowy white in color, usually long and 
narrow, but sometimes broad. The shape seems to depend upon 
the shape of the leaf to Which it is attached. The exuviae are 
light yellow. 

Scale of Male.— The scale of the male is slightly broadened 



posteriorly, and is about half the size of the female. The exuviae 
are pale yellow or colorless. 

Plants found infested in Florida: juniper; pine. 

Other plants liable tQ become infested: pine; spruce; other 
coniferous trees. 

Distribution in Florida: Braderitown; Fort George; Gaines- 
ville; Palmetto; Sarasota. 

Pine Scale 
Chionaspis pinifoliae keterophyllae Cooley 

This species is' indistinguishable from Chionaspis pinifoliae 
except by the lobes of the pygidium. The scale is usually found 
near the base of the long leaves or on the bark of succulent twigs. 
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Plants found infested in Florida: Cuban pine (Pinus ketero- 
phyUa); Pinus mitia. 

Other plants liable to become infested : pines. 

Distribution in Florida: Ft. George; Gainesville; Palmetto; 
Winter Haven. 

Psetidococcus calceolariae (Mask.) 

"Adult Female. — The adult female is pink in color, and covered 
■with a white meal. The body is 
pretty regularly oval, the seg- 
ments very distinct; the appen- 
dages are short except at the 
posterior end where there are 
two very long, with, on each 
side of them, another somewhat 
shorter. The two longest sur- 
round the hairs of the anal tu- 
bercles; which are inconspicu- 
ous, and between them is visible 
the white pencil of meal sur- 
rounding the anal setae." 

Plants found infested in Flor- 
ida: sugar cane. 

Other plants liable to become 
infested: Calceolaria; Cordyline 
■australis; Danthonia; Pkormium 
tenax. _ „ _ 

Remarks: This species is re- 'jl^t^^'to^l- "" ^'^"^ ^" 
ported as occurring in Florida, 

but has not been received by the author. The above description 
is taken from Maskell's original description. Transactions of 
the New Zealand Institute, XI, pp. 218-219 (1878). 

Pseudococcus quaintancii (Tinsley) 

"Adult Female. — Lengh 2 mm., width 1.5 mm., shape ellip- 
soidal, much flattened, color dark grayish-brown. The body is 
BO covered with white secretion that its true color only shows on 
the ventral surface, the color of the dorsum appearing quite 
white. The white secretion mealy, projecting slightly on the 
lateral margins, but not forming well developed filaments ; pos- 
teriorly it is produced into two very short, but well defined, 
caudal filaments; on the dorsum it is slightly raised into a 
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longitudinal ridge. In addition to the mealy secretion, there is 
some fine, waxy, thread-like secretion. They produce no well- 
defined ovisac, only a fluSy mass of secretion." 



Flc.' 56.— Purple Scale. Ltpidotaplut l)«eln< (N(WBL).'an tmaae. EnUrscd twie*. (OriciBaL) 

Remarks : The above description is from the Canadian Ento- 
mologist, Vol. XXX, page 220, 1898, from J. D. Tinsley's orig- 
inal description of specimens sent him by A..L. Quaintance from 
Lake City. Florida, on Rhus copallina L. 

This species has not been received by the author. 
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Purple Scale 
Lepidosaphes beckii (Newm.) 

(Fig. 55) 
Scale of Female. — ^The scale of tiie female is from 2.6 mm. to 
3 mm. (about 1/10 inch to 1/7 inch) in lenfifth. It is elonirate 
and oyster shell shaped. The scale is slender 
and nearly straight (often curved when crowd- 
ed) . It ia broader in the posterior portion. 

Scale of Male. — The scale of the male is very 
similar to that of the female, but smaller. 

Plants found infested in Florida: Chinese 
holly; citrus; Italian lemon; mango; oak; or- 
ange jessamine ; pecan. 

Other plants liable to become infested : Bank- 
sia integrifolia; CercidiphyUum japonicum; 
Croton; Elaeagnua; fig; Pomaderris apetala; 
Taxus cuapidata. 

Distribution in Florida : general. 

Pustule Scale 
Asteroleeanium pustulans Ckll. 

Scale of Female. — The scale of the female is 
from 1 mm. to 1.5 mm. in diameter. It is ir- 
resrular in shape, usually oblong, but often cir- 
cular. It is convex above and semitransparent. 
Fresh specimens are of a light yellowish green 
color or yellow with a pale pink fringe of hair- 
like projections around the edge. Dried speci- 
mens are a straw color. On oleander this scale 
lies in the sunken part of the pustule. The 
formation of pustules is not so noticeable on 
the other host plants as on oleander and fig. 

Plants found infested in Florida : Australian pta^BB.— Po.tnu 
silk oak; custard apple; flg; GreviUae robusta; ^'■^faJlTcku!!*^ 
hibiscus; mango; mulberry; oleander; peach; Jt^^^' (or§te2)** 
persimmon. 

Other plants liable to become infested : Anona reticulata; pig- 
eon peas. 

Distribution in Florida: Bradentown; Clearwater; Cocoanut 
Grove; Fort Pierce; Homestead; Lake Worth; Little River; 
Miami; Falmo Sola; Palmetto; Passagrille; Saint Petersburg; 
Seffner; Tampa; West Palm Beach; Winter Haven. 
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Putnam's Scale 

Aspidiotus ancylus (Putnam) 
Scale of Female. — The scale of the female is approximately- 
circular, although when found growing close together in groups, 
it is slightly longer than wide. The diameter is from 1 mm. to 
1.5 mm. The exuviae are brick-red and 
are covered by a grayish or whitish ex- 
cretion, which is easily removed. The 
remaining part of the scale is dark gray 
or almost black and has a slightly reddish 
tinge. The body of the female is yellow 
or orange yellow. 

Scale of Male. — The scale of the male 
is similar in color to the scale of the fe- 
male, but slightly smaller and more elon- 
gated. 

Plants found infested in Florida : chest- 
nut; peach; pecan. 

Other plants likely to become infested : 
apple; ash; beech; bladdemut; cherry; 
currant ; elm ; hackberry ; hawthome ; lin- 
den; locust; maple; oak; osage orange; 
pear ; plum ; quince ; snowball ; tulip ; 
willow. 

Distribution in Florida : Bellair; Mac- 
clenny. 

Pybiform Scale 
Fte. 67.— Pntnun'. Sole. Pulviimria pyrifomiis Ckll. 

Ai/iidiotv meirbu {Pot- 

nun), on poch. Natunl (Fig. 68) 

liie. (Orliinml.) 

Adult Female. — The adult female is 
rounded or ovate, convex above and transversely corrugated. It 
is light to dark brown in color. The egg-sac is composed of 
white, cottony material, which eventually pushes out on all sides, 
leaving the scale resting on the cottony mass. The length is 
from 2 mm. to 4 mm. {1/12 inch to 1/6 inch) . 

Plants found infested in Florida: Acalypha; avocado; Cape 
jasmine; Chinese cinnamon; cinnamon; English ivy; grapefruit; 
guava; mango; Rkyncoapermum; rose apple; SapodiVa; Star 
jasmine ; Wameria thunbergta. 

Other plants liable to become infested : Capnfolia; Cordea. 

Distribution in Florida: Bradentown; Bridgeport; Clearwa- 
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ter; Cocoa; Daytona; Elfers; Ft. Myers ;. Frostproof ; Lakeland; 
Largo ; Miami ; Oneco ; Orlando ; Ormond ; Ozona ; Palm Beach ; 
Pensacola; Rita; SI Cloud; St. Petersburg; San Antonio; Tam- 
pa; Tarpon Springs; West Palm Beach; Winter Haven; Winter 
Paric. 



Fig. RB— Prrifon 
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■Red Bay Scale 

Chrysomphalus perseae (Comst.) 

Scale of Female-TT-The scale of the female is. from 3/50 inch 



1 Hogiwlta froiiJi/lora. S^ 

to 2/25 inch (1.5 mm. to 2 mm.) in diameter. It is flat and 
circular, and of a reddish brown color or almost black. The 
exuviae are nearly central in position and are dark gray or black 
in color. 

Scale of Male. — The scale of the male is similar to that of the 
female, but is smaller and more elongate, with the black exuviae 
near the anterior end. 

Plants found infested in Florida : cabbage palmetto; haminock 
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bay ; Magnolia grandiflora; olive ; orchids ; red bay (Persea caro- 
linensis); short leaf pine. 

Other plants liable to become infested:. Ant^unum; cocoanut 
palm; Harrisii; Ilex; Magnolia glatica; pine; Viburnum. 

Distribution in Florida: Cedar Keys; Ft Pierce; Gainesville; 
Lake City ; Orlando ; West Palm Beach. 

Rose Scale 
Aidacaspia roaae (Bouche) 

Scale of Female. — The scale of the female is from 2 mm. to 3 
mm. in diameter. It is circular or oval in single specimens, but 
when clustered is irregular in shape. It is thin and white or 



Fl>. M.— Boh Seala, AiOmcatvi* rott (Boncha), od ma. Nstoial ilu. (DriBiiuL) 

grayish white in color. The exuviae are marginal or submar- 
ginal and light yellow to dull brown in color. 

Scale of Male. — The scale of the male is elongated, narrow, 
white in color and tricarinate. The exuviae are terminal. 

Plants found infested in Florida : rose. 

Other plants liable to become infested : AUanthua; blackberry ; 
Cycas; mango; myrtle; pear; strawberry. 

Distribution in Florida : Pensacola; Sanford. 

The Rose Palaeococcus 

Palaeococctis rosae (Riley & Howard) 

(FSe.61) 

"Adult Female. — Similar in size to adults of Icerya puTchasi, 
broadly oval in shape and densely covered with a short powdery 
secretion which forms a series of short close plaits around the 
margin. The waxy secretion has often a yellowish tinge. No 
distinctive egg-sac was to be found with any of the specimens 
received, and it is probable that such is not formed. Removing 
the secretion, the head and thorax are black, margined with red, 
white the dorsum of the abdomen and entire under side^of the, 
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body are bright red ; antennae, legs, and eyes black. Surface of 
the body covered with short hairs, lateral margin with longer 
hairs, still longer near anal end. Divisions of segments plainly 
marked, especially of abdomen, which has a broad rounded sub- 
dorsal ridge. On 
first issuing from 
the third stage the 
adult is only mod- 
erately convex, but 
advanced speci- 
mens are much 
swollen and appear 
more naked. The 
antennae are like 
those of Icerya 
purchasi." 

Plants found in- 
fested in Florida: 
rose. 

Other plants li- 
able to become in- 
fested: Amherstia 
noblis; citrus; Eti- 
pkorbia; Hakea 
gibbosa; Lignum- 
vitae; Prosopis ju- 
lifera; sugar apple. 
Distribution in 
Florida: Key West 
Remarks: The 
above description is taken from "Insect Life" Vol. Ill, p. 96. 




Tig. 61.— The Roae Palnnoo 
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Rufous or West Indian Red Scale 
Selenaspidus articulatus (Morg.) 
(FiK. 62) 
Scale of Female. — The scale of the female is from 2 mm. to 2.5 
mm. in diameter. It is semitransparent, pale brown or yellow- 
ish-brown in color, with paler margins. The scale is flat and ap- 
proximately circular. The exuviae are central or subcentral and 
yellowish or orange color. 

Plants found infested in Florida: citrus; oleander. 

Other plants liable to become infested: Cordyline tmninaUa; 

L.oogle 
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Dictyosperma album; Fieua; Gardenia; Ixora cocdnea; palms; 
Pandanua. 

Distribution in Florida ; Key West. 

Remarks : Specimens of this species were collected on lime in 
Key West, Florida, by Mr. H. M. McKay and specimens imported 
on shipments from Cuba were taken by Mr. A. C. Brown at 
Tampa, Florida. 

San Jose Scale 

Aajridiotus pemidosus Comst. 

(Fig. 63) 

Scale of Female. — The scale of tiie female is from 1 mm. to 
2 mm. in diameter. It is circular in shape, slightly convex and 



of a gray cdlor. The exuviae are central or subcentral, pale 
yellow to reddish yellow or dark. 

Scale of Male. — The scale of the male is oblong and dark, some- 
times being black. The exuviae are subcentral. The length is 
usually about twice the diameter. 

Plants found infested in Florida : apple ; cherry ; Citrus trifoli- 
ata; fig; flowering quince; laurel; lombardy poplar; peach; pear; 
pecan ; plum ; Prunus Carolina; red osier ; rose ; Siebaldiana; wild 
crabapple. 

Other plants liable to become infested : alder ; apricot ; ash ; 
black walnut; Carolina poplar; catawba; cedar; chestnut; Cra- 
taegus; currant; dogwood; elm; English walnut; Eucalyptus; 
Euonymiis; gooseberry ; Japan walnut ; laurel ; linden ; milkweed ; 
persimmon; quince; raspberry; silver maple; Spiraea; spruce; 
strawberry ; sumac ; willow. 
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Soft Bkown Scale 

Coccus heaperidum (Linn.) 

(Fig. 64) 

Scale of Female. — The scale of the female is oval and flat 
(t is soft and more or leas swollen and is yellowish or light brown 

in color. The 
young scales 
are transpar- 
ent. 

Scale of 
Male. — The 
scale of the 
male is a yel- 
low and very 
minute two- 
winged insect 

Plants found 
infested in 
Florida : apollo 
laurel; avoca- 
do; bay; cit- 
rus; Croton; 
ebony ; English 
ivy ; fern ; fish- 
tail palm ; grua- 
va; jasmine; 
loquat; olean- 
der ; persim- 
a. Z EQon; PhQiher- 

Fi». SI.— AppcuMicc of San Jose BCale. Attndiottu penifcHWU. t gllti plnuSta' 
band Itn*. (From Btil. No. Si, U. S. D. A., BurMu of Ent-, Pis- £, pOSC' rOVal 

pahn; Taher- 
nae montana; Talinum sp. ; Washingtonia robusta; wisteria. 

Other plants liable to become infested: Camellia; clematis; 
Cycas revohita; holly; mimosa; Aforws nigra; myrtle; oleander. 

Distribution in Florida: generally distributed. 

Sweet Gum Scale 

CryptopkyUaspia liquidambaris Kotinsky 

{Fig. 66) 

Female Gall. — The female gall is found mostly pn the inV 
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side of the leaf and is from .6 mm. to 2 mm. high. The gall is 
bluntly conical in shape. 

Female Scale.— The scale of the female is found mostly on the 
under side of the leaf. It is oval in shape, white in color and 
■waxy in appearance. The central portion of the scale lies within 
the gall cavity immediately below the level of the surface of the 
leaf. The exuviae are large and lemon-yellow in color. ' 

Scale of Male. — The scale of 
the male is similar to the scale 
of the female. Usually the male 
scales are found in groups 
around the glands of the leaf. 
Plants found infested in 
Florida : red maple (Acer rub- 
rum); sweet gum. 

Distribution in Florida: Bra- 
dentown; Gainesville; Lutz; 
Macclenny ; Palmetto. 

Toumeyelia parvicomis (Ckll.) 

"Adult Female. — Female 
scale about 5 mm. long, 4 broad 
and 3 high, of the ordinary Le- 
canium form, rather shiny; 
with irregular longitudinal se- 
ries of conspicuous pits, one 
row on each side subdorsally, 
and two irregular and subcon- 
fluent rows laterally. Color of 
scale ochreous often with a Fie. «*.— soft saw, Coc. 
pinkish tinge, with irregular ^ 
black spots accompanying the 
rows of pits. Sometimes there are suffused blackish longitudinal 
bands in place of the spots. Under surface of female dull pink. 

"The female, boiled in caustic soda, turns the liquid crimson. 
The eggs inside her turn bright crimson, strongly contrasting 
with her yellowish-brown skin. Mouth-parts very small for the 
size of the insect. Antennae short and broad, rudimentary, about 
214 times as broad, tipped with bristles, joints obscure. Legs 
equally rudimentary. Skin not tessellate, but with scattered 
gland-spots. The skin is very little chitinised, except in ihe anal 
region. Male scales ordinary, granular, more or less overi^pping. 
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"Newly hatched larvae oval, pale pinkish, with two very faint 
suffused longitudinal dorsal bands of darker color." 

Plants found infested in Florida : pine. 

Distribution in Florida ; Lake City. 

Remarks : The above description is taken from T. D. A. Cock- 
erell's original description in Psyche, Vol. VIII, pp. 90-91 (1897). 

TouTneyella turgida (Ckll.) 
(Fig. 66) 
"Scale of Female. — Scale of female 51/^ mm. long, 4*^ wide, 
314 high. Dark reddish-brown, very shiny, swollen into irreg- 
ular pustule-like prominence, with large punctifonn depressions 
between. 

"The female boiled in caustic soda, turns the liquid dark sepia. 
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"The embryonic larvae is remarkable for 
the large marginal spines, about 17 on each 
side." 

Plants found infested in Florida : Magno- 
lia glauea; Magnolia grandiflora. 

Distribution in Florida: Lake City. 

Remarks : The above description is taken 
from T. D. A. Cockerell's original descrip- 
tion in Psyche Vol. VIII, p. 152 (1897). 

West Indian oe White Peach Scale 

Avlaeaspis pentagona (Targ.) 

(Fig. 68) 

Scale of Female. — The scale of the female 
is from 1 mm. to 2 mm. in diameter. It is 
usually circular, often ovate, thick and con- ^^"(cklL?]"'^^!^^ 
vex. The color is white or dark gray. The £^"'^6^^'^?' ""' 
exuviae are bright orange-yellow or red in 
color and are situated between the center and the outer edge of 
the scale. 

Scale of Male. — ^The scale of the male is similar in color to 
that of tiie female, but is elongated and narrow. It is usually 
white in color and often faintly tricarinate. 

Plants found infested in Florida : chinaberry ; holly ; Japanese 
persimmon ; locust ; mulberry ; okra (Hibiscus esculentis) ; 
peach; pepper; persimmon; plum; privet. 

Other plants liable to become infested: Acanthus; apricot; 
Argyreia speeiosa; bastard cedar (Guaguma idmifoUa); Bryo- 
phiiium calydnum; Callacarpa lanata; Calotropis procera; Car- 
i&t papaya; cherry; cherry laurel; cotton; Cycas eireinalis; 
Cycas media; geranium; grape; heliotrope; Jaamimum; pear; 
pecan ; Pelargonium; pepper (Capsicum) ; privet ; prune ; Ricinus 
communis; Sedum; Tylophora asthraatica; walnut ; Zamia mexi- 
eana; Zizyphus. 




FIs. ST. — Wblte Oak Scale. L< 
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; ■ Wnrra: Oak Scale - 

Leeanium quereifex Fitch' 
(Fig. 67) 

"Adult Female. — Shape elliptical, tapering slightly at both 
en^s; dorsal cuticle dark brown, with small clear areas each of 
which contains a very small dot; length 4 mm.; width 3 mm.; 
lae seven segmented, with 
:rd and fourth subequal ; anal 
slightly more than one half 
lad as long, with f^e lateral 
ns subequal, and the lateral 
extremity and the apex 
rounded; with two subapi- 
cal and four apical setae in 
each plate, with the latter 
clustered at the apex and 
the anterior seta one-ninth 
of the length of the plate 
from the apex; with four 
fringe setae, subequal in 
1, in groups of two ; with short 
rerse rows of short striations 
i hypopigium ; all of the spi- 
itae long and conical, with the 
iach group slightly -over one- 
long as the middle one ; most 
arginal setae short and blunt, 
'. longest less than one half as 
:he first spiracular setae ; ovi- 

i found infested in Florida: 
; water oak (Quercus nigra). 
■ plants liable to become in- 
white oak; willow oak. 
ibution in Florida: Gaines- 
FiB. e8.-w«<it indiae or villc ; Marianua ; Tampa. 

White Femch SiiAle. Avla- 

™*^^«Sr' E^Sii Remarks: The above description 

t«i«. (oriitin.L) is taken from Thro, Bulletin 209, Cor- 

nell University Exp. Sta., p. 213 (1903). 
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Yellow Scale 

Chrysomphalua eitrinus (Coquillett) 

(Fig. 69) 

Scale of Female. — The scale of the female is circular vith 
rough and irregular edges. It is very flat and yellow in color. 
The diameter is from 1/16 inch to 1/8 inch. This species is dis- 
tinguished from the red scale of California (Chryaomphalus our- 
cntii (Mask.)^ by its color and feeding habits. 

Plants found infested in Florida : citrus. 

Other plants liable to become infested : Attcuba; Daphne ; Eng- 
lish ivy ; Euonymus ; f tew* indica. 

Distribution in Florida : Cocoa. 

ZiziPHus Scale 
Parlatoria ziziphus (Lucas) 

Scale of Female. — The scale of the female is from 1,25 mm. to 
2 mm. (1/25 inch to 1/12 inch) in 
length. It is black with a grayish 
or whitish posterior portion, and is 
circular or elongated in shape. 

Scale of Male. — The scale of the 
male is white, brownish or yellow 
in color. It is elongate and about 
half the length of the female. The 
exuviae are black. 

Plants found infested in Florida, 
none. 

Plants liable to become infested: j 
date palm ; orange ; Ziziphus pinna,' 
ehristi. 

Remarks: The specimens exam- 
ined by the author were found on 
Italian lemon taken in market and 
on oranges from Spain, taken by 
Mr. E. L. Gehry at Key West, Fla. 

Unidentified Species 
In gathering the material for this 
bulletin, two undescribed species 
have been received, (1) Kermes 

spp., collected by Mr. F. F. Bibby, .i^^nJ^T^f^Z ^^ 'aiii^ 
Ft. Pierce, Fla.. on water oak. and S'fl^rrnTi.r'lSS.^r"' 
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(2) Orthesia sp., collected by Mr. Geo. D. Sloan, Elfers, Fla., on 
Spanish moss. These species were sent to Mr. E. R. SasBcer, 
Chief Inspector of the Federal Horticultural Board, for identi- 
fication, and reports on them have not been received in time to 
include in this bulletin. 
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CONTROL OF SCALE-INSECTS, OR COCCIDAE. « FLORIDA* 

£. W. Besger 

For the purpose of control, insects injurious to plants may 
be divided into those that bite and chew their food (grasshop- 
pers, beetles, caterpillars and others) and those that suck the 
liquids of plants by penetrating the surface by means of their 
sucking beaks (scale-insects, plant-bugs, plant-lice or aphids, 
and others) . As just indicated, scale-insects belong to the group 
of sucking insects. 

Scale-insects, on the other hand, are divided into two princi- 
pal groups, the "Armored Scales," with a homy or dense wax- 
like covering or scale over their bodies, and those without such 
a covering, which the writer will designate as the "Unarmored 
Scales." The Armored scales include such common scales of 
citrus as purple scale, long scale, Flordia red scale, chaff scale, 
etc., and such scales as San Jose scale, white peach scale, pal- 
metto scale and others, infesting many plants. The unarmored 
scales include the so-called soft scales and similar forms, the 
cushiony scales (including the cottony cushion-scale), mealy 
bugs and similar forms, and wax scales. While some of these, 
like the soft scales (soft brown scale, hemisphaerical scale, 
black scale, etc.) have no covering except the skin of the body 
others, like the cushiony scales, have cottony egg-sacs com[»osed 
of wax-like material wholly or partly underneath the bodies 
of the mature insects. The mealy bugs generally have some 
powdery wax-like material or tufts of the same material on the 
bodies, sometimes completely covering them, and some of them 
deposit their eggs in small masses of such material isolated 
from their bodies. The wax scales have plates of wax covering 
the body. 

Concomitant with the habits of insects that determine the 
two main classifications just indicated in the first paragraph, go 
two distinct methods of control. The biting insects may be 
poisoned by means of stomach poisons such as lead arsenate, 
Paris green, other arsenlcals and poisons ; sucking insects cannot 
be poisoned in this way but must be destroyed by liquids or 
dusts that kill by contact, such as oils, oil emulsions, soaps, 
sulphur compounds, tobacco extract, tobacco dust, pyrethrum or 
Persian insect powder, and others. 

jMi.CK. Wlboo, 



■ Google 



Control of Scale Insects or Coccidae in Florida 67 

The standard remedies or sprays for scale-insects are oil 
emulsions, soaps, and lime-sulphur. The formulas recommended 
will be given at the end of this paper. In the following para- 
graphs control measures for the several groups of scales, aa also 
for several individual scales, will be discussed in more or less 
detail. 

Abmobed Scales 

Of the Armored Scales, the control of the purple scale (Lepi- 
dosaphes beckii) and the long scale (Lepidosaphes gloverii) has 
probably been the most carefully worked out. While well de- 
fined broods of young scales, or "crawlers," are not generally 
recognized for these scales, nevertheless there are three periods 
during which crawlers are most abundant; March-April, June- 
July and September-October. 

Since these crawlers are very easily killed, even by weak soap 
solutions, a good time to spray for these scales is when crawlers 
are abundant. Such periods can be better recognized, however, 
by frequent examination of the trees by means of a hand mag- 
nifier, during the months when the largest broods of crawlers 
are expected. This is unportant, because variations in the sea- 
sons produce variations in the time of the appearance of the 
crawlers. Whenever 2 or 3 crawlers per square inch of bark, 
leaf or fruit surface are visible, it is considered time to spray. 
The writer has, on the other hand, counted as many as 100 
crawlers per square inch. Crawlers are minute and barely vis- 
ible to the unaided eye as specks of whitish dust, but readily 
visible with a hand magnifier as minute insects frequently 
moving about If the magnifier is an unusually good one, six 
legs and two antennae, so-called feelers or horns, may be seen 
on each crawler. 

After a few hours of active life these crawlers permanently 
afifix themselves to the tree by inserting their sucking beaks and 
beginning to feed. They assume a circular shape and soon 
secrete a bit of loose waxy material as a covering. In this con- 
dition they are known as "sets" and are still easily killed by 
even weak contact insecticides. After 18 to 20 days or, roughly, 
3 weeks, the sets shed their skins and begin to form the per- 
manent homy scale-covering, to which, however, the minute 
shed skin with its two hom-like projections remains attached, 
giving to young scales a rather characteristic appearance. Time 
for spraying is still good, but becomes less effective from now 
on as the permanent scale covering increases in size. 
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The preceding account of the development of the crawler 
from the time of hatching, during its first 18 to 20 days or, 
roughly, 3 weeks, gives the basis for the recommendation that, 
in order to get the best results, spraying for scales should be 
repeated every 2 or 3 weeks, until 2, 3 or even 4 sprayings have 
been made. Spraying as thus recommended has the effect of 
killing off each hatching of young scales before they reach a 
stage where they are difficult to kill. Theoretically considered, 
4 sprayings at intervals of 3 weeks should completely eradicate 
the long and purple scales from a tree, since -12 weeks, or 3 
months, is the average length of life of a female scale. Having 
killed off the young that hatched during each 3 weeks, no more 
females will be allowed to mature, and by the end of 12 weeks 
the mature females, having completed their egg-laying period 
and died, the work may be regarded as completed. It is not 
likely, however, that in actual practice 4 sprayings will always 
be made, except in nurseries, where complete eradication may 
be sought. Neither will complete eradication always be ef- 
fected, since it is not always possible, practically, to reach all 
parts of a tree with a spray, while, on the other hand, the life- 
history period may be lengthened so that live scales and eggs 
will remain after the last spraying. 

Finally, while the ideal time to spray for scales is while they 
are abundant in the first 3 weeks of their lives as crawlers 
or sets, approximately during March-April, June-July, Septem- 
ber-October, it may not always be advisable to wait for the 
appearance of crawlers, but to spray when the trees need relief, 
with the strongest spray usable at the time, and then, if neces- 
sary, spray again, a second or third, or even a fourth time, at 
intervals of 2 or 3 weeks. As a matter of fact, most growers 
will be satisfied with 1 or 2 sprayings, especially if they were 
timed at all so as to be effective, preferring to spray again 
during the next year, and probably depending during [>art of 
the year, the period of summer rains, on the fungus parasites 
of these scales. 

The least opportune time to spray is when most of the scales 
are in the egg stage, since eggs are even less easily destroyed 
by sprays than the mature scales. As it is not always easy for 
the average grower to determine in what stage of development 
his scale-insects are in, it is advised that he send an abundance 
of specimens, leaves, twigs, or fruit, to this Department, the 
Experiment Station, or Federal entomologists stationed in Flor- 
ida, for examination. Specimens for transportation should be 
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made into small packages carefully wrapped several times with 
paper, then packed in a tin or wooden box, and again wrapped 
in paper before mailing or expressing. These precautions are 
necessary in order to avoid the danger of crawlers escaping in 
transit. 

The use of fungus parasites of these and other scales should 
not be omitted during the period of summer rains. A more 
detailed account of these fungi will be found towards the latter 
half of this paper. These may be started in scale-infested trees 
by tying pieces of twigs or bark, or leaves, having some one or 
all of these fungi upon them, onto the worst infested twigs and 
branches. The pieces need only be 2 or 3 inches long by about 
^ inch wide, and should be so tied that the rains may wash the 
spores, or "seeds," of these fungi down over some of the scales. 
Should a grower decide to introduce a whitefly fungus at the 
same time, material of a scale fungus may be rubbed in water 
with a brush or a wet cloth and sand and mixed into the 
mixture of the whitefly fungous and water, and the whole 
sprayed into the trees. 

The control by spraying of all other armored scales is prac- 
tically the same as that indicated for the purple and long 
scales, but as the life histories of but few of them have been 
worked out as carefully, our recommendations cannot be so 
specific. Spraying should be started preferably when crawlers 
and sets are abundant, and repeated when they again appear, 
as often as necessary. Oil emulsions, soaps and lime-sulphur 
are the sprays recommended. 

The spraying of deciduous trees infested with scales becomes 
considerably simplified. These are generally sprayed in winter 
when the trees are free from foliage and when a spray suffi- 
ciently strong to destroy all stages of the scale may be em- 
ployed. The spray generally employed for trees without foliage 
is lime-sulphur solution. For San Jose scale, this is applied 
with best results just as the buds of the trees begin to swell. 
The strength employed for trees without leaves is 1 part to 7, 
8 or 9 of water, or as directed by the manufacturer. When it 
becomes necessary to spray deciduous trees in full foliage, the 
insecticides must be used in much greater dilution as indicated 
in the formulas. 

Most, if not all, of the armored scales are more or less at- 
tacked by the several lady-beetles and one or two other pre- 
dacious beetles known in Florida, or by a number of hymenop- 
terous parasites; these latter are minute wasp-like insects. ,q|p 
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Scales of the following genera are Armored Scales : Aapidio- 
tus, AiUaeaspis, Chionaspis, Chryaomphalus, ComstockieUa, 
Conchaspis, Cryptophyliaspis, Diaspia, Hemickionaspia, How- 
ardia, lachnaspis, Lecaniodiaspis, Lepidosaphes, Leucaspis, Par- 
latoria, Pseudoparlatoiia, and others. 

Unabhored Scales 

Soft Scai^s and Others. As previously explained, these 
scales have no covering of any kind over the body and when 
fully developed are much larger than any of the armored scales. 
Scales of the genera Aaterolecanium, Coccus, Eucalymnatvs, 
Lecaniodiaspis, Lecanium, Kermes, Neolecanium, Saisaetia and 
Toumeyella are regarded in this paper as belonging to the soft 
scales. They are generally easily destroyed by spraying with 
oil emulsions or mixtures of soap and water, using the 
strengths indicated in the formulae at the end of tiliis paper. It 
may often be necessary to spray a second time, after 2 or 3 
weeks, in order to destroy the young scales or crawlers con- 
cealed under the old scales at the time of the first spraying or 
that hatch from eggs so concealed. 

All of the so-called soft scales found in Florida are probably 
regularly parasitized by minute wasp-like insects belonging to 
the Hymenoptera. Parasites of this kind are regularly ob- 
served on many specimens received and appear to be generally 
sufficient to keep ttiem under control. Thus, Coccophagus lecanii 
Fitch is very common on the soft brown scale. 

Several species have also been found infected with a fungus 
of the genus Aschersonia that greatly assists in keeping them 
under control. The fungus found on the soft brown scale and 
hemisphaerical scale may have been either the A. turbinata or 
A. cubensis. At the time the observations were made the 
fungus infecting these scales was supposed to be the A. tur- 
binata, but it may have been the A. cubensis. This last named 
fungus has recently been observed at Gainesville almost com- 
pletely eradicating a severe infestation of the liriodendron scale 
(Toumeyella liriodendri (Gmel.)^ on banana shrub, and more 
recently at Oneco severely infecting the palm or tessellated 
scale. 

Cushiony Scales. These scales are also large, and as stated 
in the first part of this paper, the mature insects have some 
cottony material wholly or partly underneath them in which 
the eggs are deposited. This fact makes them more difficult to 
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control, as insecticides do not always readily penetrate the 
cottony masses, or egg-sacs. The green shield scale, the pyri- 
form scale, cottony maple scale, the rose palaeococcus and the 
cottony cushion-scale are listed under this topic for the purposes 
of this paper. 

Oil emulsions and mixtures of soap are recommended as 
sprays for these scales, hut as already indicated, the eggs being 
so well protected by the cottony material, it will always be 
necessary to repeat the spraying after two or three weeks and 
frequently again after another 2 or 3 weeks. Extra amounts 
of soap should be mixed with the oil sprays, and if soap alone 
is used it should be used strong, 15 to 18 lbs. per 60 gallons 
of water. Soap penetrates the cottony material better and also 
has the effect of sealing the eggs and young in it. The writer 
has in mind one grower who several years ago very successfully 
used the following mixture against cottony cushion-scale: 15 
lbs. fish-oil soap, 3 quarts soda-sulphur and 1 gill thripjuice to 
50 gallons of water. 

Fortunately, most of these scales are heavily infested with 
other insect parasites and predacious insects so that spraying 
solutions are rarely needed. Thus the cottony cushion-scale is 
almost perfectly controlled by the Vedalia, or Australian Lady 
Beetle (Novitis cardinalis), which the Entomological Depart- 
ment of the Plant Board has been furnishing to growers during 
the past two years. The scale-eating caterpillars of two species 
of moths (Laetilia cocddivora and Pyrodirus rileyi) are regu- 
larly found feeding on the cottony cushion-scale. A small fly 
(Cryptochaetum monophlebi Skuse^ introduced into California 
from Australia and found to be an effective parasite of cottony 
cushion-scale in that state, was received from the California 
Insectary, through the courtesy of Harry S. Smith, Supt., in 
March, 1917. Specimens of this fly were colonized at Stanton 
and near Winter Haven, Florida, but whether it has succeeded 
in establishing itself has not yet been determined. 

The green shield scale is also regularly found abundantiy 
preyed upon by the two caterpillars named in the previous 
paragraph. Besides these two caterpillars, a small black fly, 
Leucopis nigricomis Egger, has been abundantly reared from 
masses of this scale, of which it appears to be an effective 
parasite or predator. 

Mealy-Bugs and Similar Forms. Insects of this kind either 
have powdery wax-like material, or tufts of the same material 
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wholly or partly covering their bodies. The eggs of some fonns 
are also deposited in cottony material, thus frequently making 
it difficult to destroy the eggs and newly hatched larvae, or 
crawlers. Insects of the genera Dactylopius, Ortkezia, Pseudo- 
coccus, and similar ones are included here. 

Oil sprays and soap mixtures, preferably with tobacco ex- 
tract, are recommended for these insects. But like with the 
soft scales and cushiony scales, spraying should be repeated in 
2 or 3 weeks in order to destroy the young hatched from the 
eggs protected by the cottony material at the time of the first 
spraying. It is also considered important here to use extra 
quantities of soap in the oil sprays and to apply the spray with 
all the force possible, preferably with a nozzle that throws a 
strong central stream. This applies especially to the mealy-bugs 
proper, in order that the spray may be forced into the cottony 
material and the eggs and insects dislodged. 

In California, a kerosene-lime mixture (see end of this 
paper) has been found most efficient as a spray against mealy- 
bugs. 

Water, when it can be applied as a spray sufficiently strong 
to dislodge the mealy-bugs and the cottony masses containing the 
eggs, is a very good remedy. 

Mealy-bugs do not often become a pest in Florida and the pre- 
sumption is that other insects or fungus diseases keep them in 
check but, for some reason or other, the facts in the case have 
not been sufficiently investigated. Recently, Prof. Watson, of 
the Experiment Station, has received colonies of the Sicilian 
mealy-bug parasite, Parleptomaatix abnormis, from California, 
which he has colonized in different parts of Florida. 

Wax Scales. The largest of these scales, the Japanese wax 
scale, is about l^ inch in diameter. Two others, the Florida 
wax scale and the barnacle scale, also found in Florida, are not 
so large. They are covered with wax, generally arranged in 
plates, and rather soft as compared with the homy wax-like 
material covering the armored scale insects. 

The writer is not aware that spraying on account of these 
insects has ever been carried on, and is probably rarely neces- 
sary. When necessary to spray, 3 or 4 sprayings at intervals 
of two or three weeks, with oil emulsions or mixtures of soap 
and water will probably be needed. It is the writer's belief 
that, due to the covering of wax, only the crawlers and imma- 
ture scales with incomplete coverings of wax can be killed by 
spraying, which fact will necessitate successive sprayings until 
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the old scales have died and no more egss and young are pro- 
duced. 

Exit holes of internal parasites have occasionally been ob- 
served on these scales, indicating at least some degree of control 
by these insects. 

Of fungus parasites, the turbinate aschersonia (Aschersonia 
turbinata) has been repeatedly observed by the writer as a most 
effective destroyer of the Florida wax scale. 

Fungus Parasiies of Scale-insects 

Florida is peculiarly fortunate in having a number of fungi 
that generally very effectively control the scale-insects which 
they attack. There are six principal fungi that infect scale- 
insects, besides five others that destroy only whiteflies. 

At present none of the scale fungi are being grown in arti- 
ficial cultures like the Red Aschersonia, one of the principal 
parasites of whiteflies, so that growers must still depend upon 
getting supplies of such fungus material from trees and groves 
in which it occurs. When getting such supplies of fungus 
material growers must be on the lookout so that they do not 
get material from diseased groves and in that way introduce 
a new disease. As a rule, it will be best to first consult with 
inspectors of the Plant Board, or directly with the Plant Com- 
missioner, as to whether it is safe to get fungus from any cer- 
tain groves or localities. 

The scale fungi are generally introduced into scale-infested 
trees by tying pieces of twigs, bark or other material, having 
fungus upon it, onto the limbs where the scales are most abun- 
dant in such a manner that rains will wash the fungus spores 
down over masses of scales. The pieces of fungus material 
employed need not be larger than 2 or 3 inches long by ^ inch 
wide. The amount of fungus used may be regulated by the 
amount available, but the more tiie better. The period of sum- 
mer rains is the proper time in which to introduce fungus. 

The scale fungi may also be introduced by thoroly rubbing 
up fungus material in water in such a manner as to liberate the 
spores and then spray the mixture of spores and water into, the 
scale-infested trees. Fungus material may be rubbed flne and 
the spores liberated either by brushing it in water with a stiff 
scrubbing brush or rubbing it with a wet cloth and some sand. 
In case a whitefly fungus is also being introduced, the scale 
fungus material in water may be added to the spores and water 
mixture of the whitefly fungus, and the whole sprayed into the, 
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trees at one time. Such mixtures of.fimsrus and water must, 
of course, first be strained thru fine wire gauze or coarse 
cheesecloth in order to strain out all coarse material liable to 
clog the nozzles. 

No grower can make a mistake by introducing any or all of 
the scale fungi, provided, of course, he has the scales on which 
they thrive; and thruout a series of years they will undoubtedly 
save many spraying bills. 

Red-headed Scale Fungus. This fungus (SphaerostUbe coc- 
cophila Tvd) has been known as an effective parasite of certain 
scale-insects in Florida and other Gulf States for many years, 
and occurs in several otiier parts of the world. As the name 
indicates, the fungus develops small brick-red heads from the 
sides of the infested scales. These heads are approximately 14 
the size of a pinhead, spindle-shaped, and consist of a bundi of 
spores, or "seeds," of the fungus. 

This fungus has been f oimd destroying the following scales : 
purple scale, long scale, San Jose scale, oleander or chinaberry 
scale, chaff scale, red maple scale, California red scale, and the ' 
latania scale. This is not a complete list, but includes only 
those scales on which it is commonly found. 

White-headed Scale Fungus. This fungus (Ophioneetra 
eoccieola, E. & E.^ is undoubtedly equal, if not superior, in ef- 
ficiency to the red-headed scale fungus as a destroyer of the 
long, purple and chaff scales of citrus. It has about the same 
distribution as the latter and was observed in Florida as long 
ago as 1885 by the late H. G. Hubbard, of the Bureau of Ento- 
mology, U. S. D. A. Mr. Hubbard, however, supposed that it 
was a scavenger fungus, living on dead scales, instead of a 
parasite that actually destroyed live scales. There are grounds 
for believing that it was this fungus that saved the day for 
the citrus growers when in the 40*8 of the last century the long 
scale, then recently introduced, threatened the destruction of 
the orange groves about Mandarin and St. Augustine. All 
kinds of remedies had been tried, including whisky and aloes, 
but to no avail, but later the trees began to recover, which 
mu^t have been due to the spread of parasites, fungus or insect, 
or both. The grounds for believing that the white-headed scale 
fungus was present then is the fact that Mr. Hubbard found it 
in the St. Johns River section, and because it appears to be the 
oldest on record (1885) in Florida. 

In appearance it is quite like the red-headed scale fungus, 
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but the heads and other growth are grayish-white instead of 
brick-red. 

The following scales are destroyed by this fungus: the long 
scale, purple scale, and probably also the chaff scale. 

The Black Scale Fungus. The black scale fungus (Myri- 
angium duriaei MontJ is another useful scale destroyer widely 
distributed in Florida. Its appearance on the trees, principally 
the bark, is like black spatter from a paint brush wet with 
black paint 

It OfMiurs on the chaff scale, the purple scale, the long scale, 
the San Jose scale, and probably the snow scale of citrus. 

The Pink Scale Fungus. This fungus is apparently a more 
recent arrival in Florida. At all events, it was not recognized 
as a separate species until December, 1912,' when Professor 
P. H. Rolfs, Director of the Expt. Station, recognized it as 
different from the red-headed scale fungus, for which it had 
apparently been previously mistaken. It now occurs widely 
distributed in Florida and also in Japan where it was described 
by Miyabe and Sawada as Microcera fujikuroi. In appearance 
it is quite like the red-headed scale fungus but spreads out 
more about the edge of the scales thus forming a small red area 
about them. Its pink color is due to the presence of light col- 
ored hairs on the heads which obscure the deeper red under- 
neath. These hairs are absent or scanty on the red-headed 
scale fungus. 

It is particularly a parasite of the Florida red scale, but will 
also infect the purple scale. According to Prof. J. R. Watson, 
Pla. Expt. Sta. Report for 1914, it is far more effective on this 
scale than the red-headed scale fungus is on the purple scale. 
It has also been received on the California red scale in Florida, 
and the obscure scale of oak. 

The Turbinate Fungus. Aschersonia turbinata is quite dif- 
ferent in appearance from the other scale fungi. The visible 
portions consist of a short thick whitish stalk, approximately 
Ys inch long, sometimes branched, with a depression at the top. 
The inside of this depression is bright red when fresh, but 
faded when old. 

This fungus is a common parasite of the Florida wax scale. 
It probably also infects others of the so-called soft scales, but 
there is some confusion in regard to this just now, as the Cuban 
Aschersonia (see next topic) has undoubtedly been mistaken 
for it. ,^ , 
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The Cuban Aschersonu. Asehersonia cubenais' is probably 
more or less widely distributed in Florida, but was only re- 
cently (March, 1917) distinguished from A. turbiriata. The 
identification was made by Dr. Thaxter, courtesy of A. T. 
Speare of the Bureau of Entomology, U. S. D. A. This fungus 
is not unlike the turbinate fungus, but, instead of a single or 
branched whitish stalk, it consists of a low dome about the 
size of, or larger than, tiie insect that It infects. Over tiie top and 
sides of this dome are a number of small cavities filled witii 
the reddish or yellowish spores of the fungus. 

It has so' far been positively identified infecting the lirioden- 
dron scale and the palm, or tessellated scale, but it is believed that 
one or two others of the sowulled soft scales may be hosts. 

Some Contact Insecticides EHNiOYED Against Scale In- 



YoTHERS' Fobmulas. These formulas were devised by Mr. 
W. W. Yothers, Field Agent of the Bureau of Entomology, U. S. 
Dept. of Agriculture, stationed at Orlando, Fla., and were intend- 
ed primarily for spraying the whitefly, but they are also excellent 
for spraying all kinds of scale-insects. The formulas are simple 
and no heat is necessary, except for the last one, in order to 
get the ingredients to combine. 

Mix 2 gallons soft fish-oil soap and 1 gallon water. 

To this mixture of soap and water, slowly add 3 gallons 
Diamond ParafBne, Junior Red Engine or other lubricating oil, 
24 to 28 degrees Baume, at the same time stirring the mixture 
vigorously, or pumping it back into itself several times until 
all l^e oil is emulsified. 

The product is the stock solution which has a thick cream- 
like consistency. For spraying citrus trees, dilute stock solu- 
tion at the rate of one gallon to 50, 60, 70, 80, 90, or even 100 
gallons of water. For spraying during May, through summer 
and early fall, use the mixtures, 1 in 70, 80, 90, or 100: For 
late fall, winter, and early spring, the stronger mixtures, 1 
in 50 or 60. For spraying dormant deciduous trees without 
foliage, the mixture may be used as strong as 1 in 10. On 
deciduous trees in foliage, and other tender plants the mixture 
should be used very weak, and even then it is best to first ex- 
periment on a few plants. 

Mr. Yothers also devised the following formula, which con- 
tains less soap and is cheaper, but requires more stirring to 
prepare the stock solution. 
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Fish-oil soap, 1 gallon. 

Water, 1 gallon. 

Oil as previous)? indicated, 2 gallons. 

Prepare and dilute for spraying as indicated in the first 
formula. 

Yothers' "New Formula" contains still less soap, but re- 
quires heat in its preparation. The proportions of the in- 
gredients are as follows : 

Fish-oil soap, or laundry soap, 2 lbs. 

Water to make 4 gallons of stock solution, about 1% gals. 

Oil as in the other Yothers' formulas, 2 gals. 

This mixture must be heated to the boiling point, preferably 
over an open fire in order to avoid accidents of fire to buildings, 
and then agitated as directed in the first formula, for gray- 
ing, it is diluted as directed for the first formula. 

Any other kind of soap can probably be substituted for the 
fish-oil soap in all of these formulas, but hard soap must first 
be dissolved in hot water. 

If the water to be used for diluting the stock solution is hard, 
80 that free oil rises to the surface when some of the stock solu- 
tion is added to it, it will be necessary to first soften it by add- 
ing soap until it begins to lather and feel decidedly slick to the 
hands. 

Lye, washing soda and borax are sometimes recommended 
for softening water, but are not always reliable because they 
do not neutralize all water-hardening minerals. 

Proprietaey MisciBLB OiLS AND EMin^siONS. There are sev- 
eral of these on the market that give excellent resulte, but like 
the Yothers' formulas. If hard water causes free oil to rise to 
the surface, this must first be softened by the addition of soap. 
One to four pounds of soap to 50 gallons of water will gen- 
erally be found sufiicient. 

Soaps. Soap solutions are very good insecticides. While 
fish-oil or whale-oil soap is generally recommended and used, 
any other soap may be just as good. The writer has used 
laundry soap successfully. When there are only a few trees or 
plants to be sprayed, a few bars of laundry soap, always avail- 
able, may be used. One pound of soap to five or six gallons 
of water will be found strong enough during periods of warm 
weather, — in May, through the Summer, and early fall. For 
spraying scales and whiteflies during the late fall, winter and 
early spring, or during the cooler parts of the year, one pound 
of soap to three or four gallons of water may be used. There 

■ Google 



78 State Plant Board of Florida 

is very little danger that one pound in five or six gallons of 
water will cause any injury to fruit or foliage, but the stronger 
solution, one pound to three or four gallons of water, may 
cause some injury when applied to trees with fruit and tender 
foliage. One pound of soap to 10-15 gallons water is sufficient 
for such soft-bodied insects as plant lice and flower thripe, 
especially if some tobacco extract is added. 

Kerosene Emulsion. This is an old standard remedy long 
employed against many kinds of sucking insects. It is con- 
venient to make because the necessary ingredients are generally 
at hand, but may injure foliage if carelessly made and applied. 
In recent years it has been largely superseded by Yothers* 
formulas and commercial oil sprays. Dissolve ^ lb. soap (a 
little more if soft soap) in a gallon of hot water. Bring the 
mixture of soap and water to boiling and then, away from the 
fire, add 2 gallons of kerosene and begin to stir vigorously at 
once. Continue to stir until a smooth creamy mass, that will 
not separate, is the product. If a bucket pump is at hand the 
mixture may be pimiped several times back into itself instead 
of stirring. This mixing process may require 5 to 15 minutes. 
For use on dormant trees and shrubs dilute the emulsion with 
5 to 7 parts of water; for use on growing plants with 10 to 15 
parts of water. Kerosene emulsion is much safer if applied on 
bright breezy days, not scorching hot, as that facilitates evap- 
oration. The weakest solution is strong enough for plant-lice, 
and other soft-bodied insects; the strongest on dormant trees 
for scale-insects. 

Kerosene-Lime Mixture. This mixture is highly recom- 
mended in Bui. No. 258, Calif, Expt. Station, as a spray against 
mealy-bugs, and is here reproduced verbatim from that bulletin. 

"Kerosene (42 degrees Baume), 20 gals. 
Unslaked Ume, 40 lbs. 
Water, 200 gals. 

"In preparing the mixture the lime is gradually slaked in a 
barrel or other convenient receptacle and thoroughly mixed to a 
creamy consistency. For convenience in handling, a mixture 
of one pound of lime per gallon of water should be used. The 
necessary quantity of this material should then be strained and 
placed in the tank, the keros'ene and sufficient water to cover 
the agitators added, and the engine started. Three or four 
minutes will be sufficient to bring about a thorough emulsifica- 
tion. In case the mixture is permitted to stand for some time, 

CotH^lc 



Control of Scale Insects or Coccidae in Florida 79 

the lime and kerosene which it has absorbed will sink to the 
bottom of the tank and a thin layer of frothy lime will appear 
on the surface. The emulsion, however, is stable and requires 
only a^tation to be ready for use. 

"The use of lime as the emulsifying agent instead of soap was 
found to increase considerably the penetration of the waxy cov- 
ering of the mealy bugs. Where large egg masses are found 
upon the fruit and twigs, the penetration will not be complete 
by the flrst application, but a thin crust of lime will be formed 
over the surface, which will prevent the exit of the young 
mealy-bugs from the navels of the oranges. The white coating 
of lime deposited over the entire tree brought out strongly the 
fact that in field spraying as ordinarily practiced the upper- 
most branches in the center of the tree were very often left 
unsprayed, and as a result the possibilities of a rapid reinfesta- 
tion wei^ very good. The presence of some indicator in the 
spray is particularly desirable in mealy bug control work, 
where application to every portion of the tree is a prime ne- 



LiME-SuLPHUE Solution. Proprietary, or boiled lime-sul- 
phur, when diluted 1 to 40-75 with water will destroy young 
scales, but its use in such weak dilution for this purpose alone 
is not advised. Lime-sulphur, in weak dilution, is the standard 
remedy for mites, and whenever it is necessary to spray for 
these, and it is also possible to time the spraying to catch a 
brood of young scales, this should be done. 

It is not considered good practice now to undertake the boil- 
ing of lime-sulphur at home unless large quantities are needed, 
hence directions for boiling it are not included in this paper. 

Diluted 1 part to 7, 8 or 9 of water, it is the standard rem- 
edy for San Jos^ scale on peach and other deciduous trees in 
the dormant leafless, or winter condition. It may also be used 
against other scales on dormant deciduous trees. 

The proportions just indicated for the application of boiled, 
or proprietary, lime-sulphur are assumed to be based on stock 
solutions having a Baume test of 32 degrees. (It will suffice 
here to explain that "degrees Baume" refers to readings on the 
Baume hydrometer, a glass instrument used for testing the 
density of liquids.) But as different brands of lime-sulphur 
and home-made solutions may have quite a wide range of den- 
sity, the following table is included, from which the proper 
amount of water to be added to any stock solution, or concen- 
trate, testing otherwise than 32 degrees, may be ascertained., 
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Thus, if the stock solution tested 30 degrees Baume, and a 
apray solution of 1-75, based on a stock solution of 32 degrees 
Baume is desired, the middle figure, 69, in the next to the last 
column gives the number of parts of water to be added. In 
order to be accurate, on the* one hand, and on the otiier hand to 
know that proper value is being received for his money, a 
grower should obtain from the dealer or manufacturer the 
degrees Baume, or density, of the product bought, or should 
obtain a Baume hydrometer and make his own tests. 

(The table here given is copied from Bulletin 289, Agric. 
Expt. Station of Cornell University.) 
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14.7 


18.4 


22.1 


I9J 


36.8 


44.2 


66.0 


73.0 


26 


1.218 


7.7 


11.6, 15.4 


19.3 


23.2 


30.9 


38.6 


46.3 


68.0 


77.2 


27 


1.229 


8.1 


12.1 1 16.1 


20.2 24.3 


32.4 


40.6 


48.5 


60.6 


80.7 


28 


1.239 


8.4' 12.7 16.9 


21.1 26.4 33.8 


42.3 


50.7 


63.5 


84.5 


29 


1.260 


8.8. 13.2 17.6 


22.1 26.5 


36.3 


44.2 


63.0 


66.3 


88.2 


30 


1.261 


9.2 , 13.9 1 18.4 


23.0 27.6 


36.9 


46.1 


65.3 


69.0 


92.0 


31 


1.272 


9.6 14.4 1 19.3 


24.0' 28.8 


38.4 


48.0 


58.0 


72.0 


96.0 


32 


1.283 


10.0 .' 15.0 1 20.0 ; 25.0 ; 30.0 


40.0 


60.0 


60.0 


75.0 100.0 


33 


1.295 


10.4 15.6 20.8 i 26.0 ' 31.2 


41.5 


B2.0 


62.4 


78.0 I 104.0 


34 


1.306 


10.81 16.2 i 21.6 1 26.8; 32.4 


43.2 


54.0 


64.7 


80.8 108.0 


36 


1.318 


11.2 16.8 : 22.4 1 28.0 33.4 


44.9 


66.0 


67.4 


84.2 1 112.0 



"Note, — The figures in the columns indicate the number of times the 
concentrate of a given density ie to be diluted to give a dilution equivalent 
to that at top of column." 

Tobacco Extract. While tobacco extracts are used mainly 
Against such soft-bodied insects as aphids and thrips, they have 
also been found useful against mealy-bugs, especially in green- 
houses. There are several commercial extracts available, in- 
cluding a 40% nicotine sulphate solution. Directions for appli- 
cation are given on each package, but 2 to 6 lbs. of soap should 
always be added to each 100 gallons of spraying solution. Much 
more soap may be used when it is deemed desirable or neces- 
sary to do so, or the prescribed amounts of tobacco extract may 
be added to the soap and water mixtures recommended under 
Soaps. 

A home-made tobacco decoction useful against soft-bodied 
insects on many plants can be made by boiling a pound of 
tobacco, tobacco dust, leaves or stems, in two or three gallons 
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of water until a dark-brown liquid is obtained. The decanted 
liquid may be used alone, or diluted to make double the quantity 
and soap added at the rate of 1 oz. per gallon. The soap makes 
it adhere better and spread more evenly, and besides, soap- is a 
good insecticide by itself.. 



SWEET POTATO ROOT WEEVIL 

WaMON Newell 
For a number of years the sweet potato crop in certain sec- 
tions of the South has been severely injured and, in many cases, 
totally destroyed by an insect known as the sweet potato root- 
weevil (Cylaa formiparius Fab.^. In Louisiana the pest has 
been known since 1877 and considerable areas in southern Lou- 
isiana and southern Texas have become infested with the result 
that in many localities the growing of sweet potatoes on a 
commercial scale has been abandoned. The insect has also ap- 
peared at other points in the Gulf States, including a number 
of counties in Florida. The manner of introduction into Flor- 
ida is not definitely known but from the fact that Cuban sweet 
potato tubers and plants infested with the weevil have fre- 
uently been intercepted by the Plant Board inspectors at Tampa 
and Key West, there is no doubt but what shipments of in- 
fested material from Cuba have been to a large extent respon- 
sible for the insect becoming established in this State. The 
lower East Coast in particular, because of steady commercial 
intercourse with Cuba, doubtless received its first weevils in 
shipments of sweet potatoes from the West Indies. 

The 1915-'16 sweet potato crop of Florida amounted to 
3,859,107 bushels, valued at $2,426,397.00*. Any insect ca- 
pable of making serious inroads on this crop can, therefore, if it 
becomes generally distributed over the State, easily cause a 
direct loss to the farmers of a million dollars annually. Indeed, 
the acreage during the present season is unquestionably much 
greater than in previous years and it is a safe prediction that 
the Florida sweet potato crop of 1917-18 will exceed $3,000,000 
in value. As will be shown below, the very existence of the 
sweet potato as a commercial crop in Florida will ultimately 
be threatened by the weevil unless energetic steps are taken to 
suppress it. 
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History 

The insect was first described by Fabricius in 1798. Ac- 
cording to Conradi*, "the insect was not re^rarded as a sweet 
potato enemy until 1867 when Nietner recorded it as attacking 
sweet 'potatoes in the Island of Ceylon In 1856. Among the 
earlier entomological writers, Fabricius refers to it from India 
and Tranquibar, Boheman from the East Indies and Java, and 
Dejean from the Isle of France." 

According to Comstockf, Le Conte reported it from India and 
Madagascar, as well as Cuba and Louisiana. Its occurrence in 
Guam was reported in the Experiment Station Record, Vol. 
XXVm, No. 2 (1915). 

The Federal Horticultural Board gives the following additional 
countries aa being ones in which this weevil occurs : Haiti, Ja- 
maica, British Guiana, China, Friendly Islands, Sumatra, For- ' 
mosa, Philippine Islands, Australia and Liberia. 

According to Chittenden*, the native habitat of the insect is 
credited to Cochin China, and he is certain that it is at least of 
Oriental origin. Opinions differ as to whether the insect was 
first introduced into Cuba or into Louisiana. In a recent con- 
versation with the writer, Doctor Chittenden expressed the 
opinion that New Orleans was the first i>oint of introduction 
and tiiat from Louisiana the pest had spread to the West Indies 
as well as to other Gulf States, and that the infestation in 
southeastern Florida had probably come from Cuba. The insect 
was first noticed in the United States near New Orleans in 
1877, at which time it was claimed that it threatened the de- 
struction of the sweet potato crop, which prediction later on 
was fully verified. 

The eariiest record of the insect's occurrence in Florida 
seems to be that contained in the Report of Prof. J. H. Com- 
stock. Entomologist, in the Report of the (U. S.) Commissioner 
of Agriculture for 1879, in which Prof. Comatock gives an ac- 
count of receiving specimens of the "sweet potato borer" from 
Mr. J. W. Curry, of Manatee, Fla., on July 8, 1878, with the 
statement that "it seems to threaten the destruction of the 
sweet potato crop in this counly". Prof. Comatock continues; 
"Mr. Curry was unable to give details respecting the habits of 
the insect, as he received the specimens from a planter residing 

• Bnlletin No. SS, Tnu Experiment Stdttgn. 

t Report of the EntomoJcigigt ; Report U. S. Commiuloner of Asrlcultim^ 1B7S, p. £49. 
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some distance from Manatee. February 20, 1880, I visited the 
locality in question hoping to be able to make a thorough study 
of the pest But I found that Mr. Gillett, the planter referred 
to above, had dug his sweet potatoes a few days previous on 
account of the ravages of this insect. I was informed that the 
iujury caused by this beetle was very great. In some fields 
nearly the whole crop was said to be destroyed." 

Although the Plant Commissioner and his assistants were 
aware of the published account, quoted in part above, regarding 
the weevil having been found in Manatee County as early as 
1878, it was impossible, on account of all energies being di- 
rected to tite immediate subjugation of citrus canker, to make 
any investigations regarding the sweet potato root weevil until 
the summer and fall of 1916. 

In January, 1917, Mr. Arthur C. Mason, then Assistant Ento- 
mologist of the Plant Board, was sent to Manatee County to 
see if the pest still occurred there. Fortunately, he found that 
Mr. Curry was still living and, being favored with an interview 
with him, learned that Mr. Curry was postmaster at Manatee 
in 1879 and sent the first specimens of the insect to the De- 
partment at Washington ; also that in' 1878 the weevils ruined 
his entire crop. He also located for Mr. Mason the farm for- 
merly owned by Mr. Daniel Gillett, on which the potatoes were 
severely infested with the weevil in 1878-'79. This farm, lo- 
cated 8 miles north of Palmetto, is at present owned by Mr. 
Frank C. Armstrong. Mr. Armstrong clearly recalled the dam- 
age done by the pest and also described the appearance of the 
insect in large numbers "10 or 12 years ago". According to 
Mr. Armstrong, in both instances a few of the insects were 
noticed the iirst year and then the following year they were 
thick and ruined tiie crop. The third year no one tried to raise 
potatoes and "after that they disappeared". Mr. Lee Arm- 
strong, residing in the same neighborhood, also remembered 
the "potato bugs" well, stating that they were present for sev- 
eral years prior to 1895, and were worst in 1893 and 1894 just 
before the big freeze, but that after the freeze they disappeared. 

Inspection was made by Mr. Mason of a considerable number 
of fields in the community and, strangely enough, no traces of 
the weevil were found. 

It seems very difficult to account for the apparent disap- 
pearance of the pest in the vicinity of Manatee. No such inci- 
dent has, so far as known, ever occurred in southern Louisiana 
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and Texas where the pest has occurred for many years and no 
natural enemies of the weevil are known which are of conse- 
quence in reducing its numbers. Opinion of the planters in the 
Manatee section seemed to be divided as to whether the weevils 
were killed by the "big freeze" or whether they were exter- 
minated by all farmers ceasing the cultivation of sweet potatoes 
entirely whenever the pest became so abundant as to destroy 
the crop. Towards the latter opinion Mr. Mason also inclined. 
If this is the real explanation it indeed points toward the thor- 
ough practicability and comparative ease of eradicating the 
pest from any given area, a point which is discussed oil a sub- 
sequent page. 

The first report of the appearance of the pest in Texas was 
in 1890. Since the latter date, reports of serious damage to 
sweet potato crops in the infested sections have been frequent. 
The insect has not been thoroughly studied by entomologists. 
Perhaps the most complete publication regarding it is Bulletin 
No. 93 of the Texas Experiment Station by Prof. Albert F. 
Conradi, formerly State Entomologist of Texas. Professor 
Conradi determined accurately the life history and the essen- 
tial facts regarding the habits of the insect under Texas con- 
ditions. There remains, however, much information to be de- 
sired as to the habits of the insect under varying climatic con- 
ditions and during diiTerent seasons of the year. 

Distribution in Florida 

The sweet potato root-weevil has been knovm in Dade County 
for several years and sweet potatoes are not grown to any con- 
siderable extent in that county, although occasional patches are 
planted in gardens in an attempt to secure a few potatoes for 
table use. 

Inspectors of the State Plant Board during the past year 
have found infestations by the weevil in the vicinity of Miami, 
Homestead and numerous other points in Dade County, at 
many places in Palm Beach County, including West _ Palm 
Beach, Lake Worth, Lantana, Hypoluxo, Boynton, Delray and 
Munyon's Island, at Ft. Lauderdale and,Colahatchee in Brow- 
ard County, Ft. Pierce in St. Lucie County and at City Point 
in Brevard County. It seems quite evident, therefore, that the 
entire East Coast strip of territory from City Point to Florida 
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City is more or less generally infested by the pest.* It is sig- 
nificant that the sweet potato crop throughout this entire area 
is very small, it being the exception that shipments of sweet 
potatoes are made from this territory to otiier points. 

About Dec. 1, 1916, Prof. J. R. Watson, of the Florida Ex- 
periment Station, received specimens of the weevil from Mr. 
Wm. Dopson of Sanderson, Baker County. Investigations by 
Inspector K. E. Bragdon in Baker County in June, 1917, re- 
vealed the presence of the weevil at Sanderson, Glen Saint 
Mary and Macclenny. Apparently the starting point of this 
outbreak was near Sanderson, for at this ' point fanners were 
found who stated that they had noticed the insect for the 
first time three seasons before. On the farms where the insects 
had been noticed for three seasons, Mr. Bragdon found that 
the crop of 1916 was so badly damaged as to cause the farmers 
to discard from 30 to 50 per cent of the crop at the time of 
digging, and potatoes from the 1916 crop whidi were placed in 
storage were entirely ruined by the weevil before the spring 
of 1917, despite the care used to discard all potatoes seen to be 
infested at the time of digging. 

Mr. A. L. Chandler of Homestead reports the occurrence 
of the insect at Cape Sable. 

Investigations recently made by Mr. Bragdon show the pres- 
ence of the insect in large numbers on Sanibel Island, Captiva 
Island and Buck Key in Lee County, although inspections have 
thus far failed to reveal tiie presence of the pest on the main- 
land in Lee County. 

On August 30, 1917, Insj)ector H. B. Bamett discovered the 
weevil in one potato field near Citrus Park, Hillsborough 
County. Steps were at once taken in cooperation with the 
owner to eradicate this infestation. The work, which was 
carried out under the direction of Inspector E. R. Potter, is 
believed to have been successful, hence the writer does not feel 
that Hillsborough County, for the present at least, should be 
regarded as having infested territory within its borders. 

Description 

The adult insect is a weevil or "snout beetle", elongated in 

shape, smooth and glossy. The head is black, the thorax (midr 

die section of the body) and legs are bright brick red, and the 

abdomen (posterior half of the body) is a beautiful dark steel- 
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blue. The adult is about 
one-fourth of an inch long 
and at Arst appearance is 
often mistaken for a large 
ant as it is ant-like in 
shape. The adults have 
only rarely been observed 
to fly although they pos- 
sess fully developed wings, 
a fact established by both 
Pia. 71.— The 8*«t Pot.to Eoot wwrti. cyiat far- Pxot. A. F. Conradi and 
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iAttm chittei«i«D. u. s. Dept. ot Aerienifam.) seTved the bectlcs in flight 
at night in Porto Rico*. 
The weevils are able to walk and run about, but as a rule they 
do not run so rapidly that one cannot catch they readily with 
the hands. 

Prof. Patricio Cardin, of Santiago de las Vegas, Cuba, has told 
the writer of finding one of these weevils flying around a light 
at the Experiment Station there. 

The eggs are very small, yellowish white in color, and from 
one-fortieth to one-fiftieth of an inch in diameter. They are 
laid in cavities made by the female insect either in the vines 
or the tubers. When in the vines they are usually laid in the 
lower portions. 

From the egg there hatehes a minute, white, footless grub 
having a pale brown head. If in the stem when hatched, tiiese 
grubs begin to feed and tunnel, usually towards the tuber. 
When tunneling in this direction, the tuber is eventually 
reached. Mr. Bragdon has noted cases, however, in which the 
grub was evidently proceeding in the opposite direction, and 
has found both larvae and pupae in infested plants in such a 
position as to indicate that it was not necessary for them to 
reach the tuber at all in order to complete their development 
Conradi, on young plants without tubers, observed them de- 
velop successfully in the stem, "eventually killing the plant" 
If the eggs have been laid in or on the tuber itself, the grubs 
tunnel directly into the tuber and within a short time riddle it 
with numerous tunnels and galleries which soon become filled 
with excrement and decaying matter. The full-grown grub is 



'Joarnsl of EcoDomle Entonwlosr, VoL 9, p. ElS <191>.) 



,Coogle 



Sweet Potato Root WeevU 87 

from one-fifth to one-half inch in length. XJpbn completing 
its growth the grub or larvae changes into the pupal or trans- 
fonnation stage (which corresponds to the cocoon stage of a 
butterfly) . In this stage the insect is not active and does not 
feed, and indications of legs, antennae and wings make their 
appearance. 

Life Histoby 

Professor Conradi made careful studies of the developmental 
stages under Texas conditions and found the following: 

The egg hatches in from 5 to 6 days after being deposited. 
Approximately 15 days are required for the larvae to complete 
its growth, and the pupal stage lasts about 8 days, making a 
total of 28 to 29 days for the complete development of the insect 
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from egg to &du]t. Making allowance for a brief period be- 
tween the maturing of adults and the laying of tiie first eggs, 
it is seen that a generation is produced about once every 36 
days. Mr. Conradi states that during the winter season the 
time required for development, from egg to adult, on account 
of lower temperature, is increased by about fifteen days' time. 

Assuming that a generation is produced in an average time 
of thirty-five days, there are at least eight broods during the 
course of the year. In Florida the temperature during most 
of the winter is high enough to permit of the uninterrupted 
development of the insect and breeding continues steadily in 
stored potatoes or in potatoes left in the field during the winter 
months. It would be safe indeed to estimate that fully seven 
to eight broods are produced in northern Florida during the 
year and ten or eleven broods in the extreme southern portion 
of the Peninsula. 

As the period during which the female deposits eggs con- 
tinues anywhere from two to twenty-one days, it naturally 
follows that there are no distinct generations but weevils in all 
stages from egg to adult may be found at almost any time. 
The rapidity of development, coupled with-a mild clijnate which 
permits uninterrupted development throughout the year, ex- 
plains why the pest is so destructive under Florida conditions. 

Experiments made by Conradi indicated that during the 
summer adult weevils can live without food for as much as 
seven days, and during winter for as much as thirteen days. 
However, the length of adult weevil life in the absence of food 
is not of particular consequence, inasmuch as weevils in the 
field are able at all times to find vegetation upon which they 
can feed. 

Host Plants 

The sw^et potato and morning-glory are the preferred plants 
for feeding purposes, although the adult weevil is able to feed 
upon a great variety of vegetation. Conradi was able to keep 
the weevils alive for fifty-five days when they were fed upon 
buckwheat and for at least twenty-eight days when fed on 
melons. So far as known, experiments have not yet been made 
to determine how long the adult weevils can live if furnished 
with sweet potatoes upon which to feed. The sweet potato and 
morning glory and very closely related vines are the only ones 
in whicji the eggs and larvae have been found. 
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In September, 1917, Mr. Bra^on found the weevil heavily 
infesting the stems and roots of the "sea-bean" (Ipoemea Pes- 
Caprae (L) Sweety, on Sanibel Island. On Captiva Island he 
found a plant, as yet unidentified*, the stems and roots of 
which were also heavily infested. 

It seems not impossible that other plants belonging to the 
same family (Convolvulaceae) may be possible hosts. Such 
plants should at least be regarded with suspicion. 

SUSCEPTIBnJTY OF DiFPEEENT VARIETIES 
No variety of sweet potato has been found immune to the 
weevil, altiiough Mr. E. R. Potter noticed in an infested field 
which contained both Porto Rico yams and Nancy Hall plants 
that the weevils were very much more abundant on the latter 
than on the yams. It is very doubtful if any variety of sweet 
potato is sufficiently resistant to malie possible its profitable 
cultivation in the presence of a heavy infestation. 

Methods of Dissemination 
Although the insect possesses well developed wings, it has in 
only one or two instances been observed to fly and the slow 
rate at which it spreads after being established in a communi- 
ty indicates that flight rarely if ever occurs. The princi- 
pal means by which the insect is disseminated from one lo- 
cality to another and from one farm to another is in the move- 
ment of infested sweet potatoes and sweet potato plants. 
There is no doubt but what the insect was flrst introduced into 
the Western Hemisphere from the Orient in infested potatoes 
and the distribution to various points in the Gulf States has 
been by the same method. That the insect has not already 
become generally distributed over the Gulf States is probably 
due to the fact that until recent years the sweet potato was 
largely a local crop, farmers as a rule not growing more sweet 
' potatoes than could be used by local merchants or by near-by 
cities. In a similar manner, the farmer usually propagated 
plants from tubers of his own raising or secured plants from 
a near-by neighbor. Within recent years, following the intro- 
duction of new varieties and the supposed improvement of 
others, individuals have engaged, in the business of growing 
sweet potato plants for sale. Dealers in plants have advertised 
their product through the agricultural press with the result 
that many thousands of plants, are annually shipped by indi- 
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vidual dealers. It can readily be seen that if such a dealer 
were to ship infested plants he could be responsible in a single 
season for the pest becoming established in many new localities. 

The shipment to market of infested tubers has also doubtless 
been responsible for much of the spread. Unless the potatoes 
are fumigated at tiie time of digging or before shipment the 
weevils continue to breed in them for an indefinite period. 
Strangely enough, farmers themselves sometimes buy sweet 
potatoes in the stores and if a farmer buys sweet potatoes and 
finds some of them infested by the grubs of the weevil, bis 
first inclination is to throw them out for hogs or cattle to eat, 
thus affording opportunity for the insects to become established 
on his own farm. 

Natural Control 

The sweet potato weevil seems to be singularly free from 
natural enemies. No parasite has thus far been found to attack 
the weevil and there are no observations on record of birds 
destroying them. Strangely enough, the insect appears to be 
one which finds the most favorable conditions for its develop- 
ment in the area lying within approximately seventy miles of 
the Gulf Coast and the Atlantic Coast. The insect is able to 
survive the winters and to continue breeding at points much 
more than seventy miles from the Gulf Coast, but at points 
more than seventy miles from salt water maximum injury to 
the crop is not experienced. This can hardly be due to a nat- 
ural cheek on the weevil because of low temperatures during 
the winter. The weevil is able to withstand temperatures which 
ordinarily are not experienced except at points as far north as 
central Georgia and central Alabama. In his experiments with 
the weevil, Professor Conradi found that adult weevils suc- 
cessfully withstood a temperature of 20° for a period of thirty 
minutes. When adults were subjected to a temperature of 
twenty degrees for one hour, 84% of them were killed; and at 
a temperature of 10° for two hours all adults were killed. 
These experiments were of course made with the adults exposed 
to the degree of temperature mentioned. In the field many 
weevils would find protection in the sweet potato tubers or 
beneath trash or in the ground where, with an air temperature 
of ten degrees, the weevil would not experience a temperature 
much below freezing. There are no grounds, therefore, for 
believing that winter temperatures are responsible for the 
weevil not extending its destructiveness to areas more than 
seventy miles from salt water. Although it is well known that 
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certain insects and certain idanta habitually confine themselves 
to the same area in the coastal plain, the exact reason for this 
limitation of advantageous natural conditions is not clearly 
understood. There is no apparent reason for believing that the 
lowest temperature experienced, even in northern Florida, will 
serve as a natural check to the insect. The temperature ex- 
perienced during February, 1917, when the temperature fell as 
low as eighteen degrees at Gainesville and even lower in 
northern portions of the State, was not sufficient to perceptibly 
reduce the number of weevils in Baker County. It is obvious 
that the sweet potato industry of Florida must depend upon 
Bo^alled "artificial" methods for the control of this insect. 

ASTIFICIAL CONTBOL 

The control of the pest may be considered under two distinct 
heads: that of preventing the further spread of the pest to 
new localities, and the reduction of damage to the crop in the 
areas which are already infested. 

Quarantine Measures 

During the past season, the State Plant Board was active 
in calling the seriousness of this pest to the attention of the 
growers and dealet:s who make a business of sdling and dis- 
tributing sweet potato plants. The Plant Commissioner urged 
upon such dealers the advisability of having their premises 
inspected by the Board's inspectors and the subsequent use of 
an inspection certificate upon all plants shipped by them, in 
order that their customers might know that they were not 
receiving plants from infested fields. A considerable number of 
progressive dealers availed themselves of this plan and as a 
result many thousands of certified shipments of sweet potato 
plants were made by Florida dealers during the spring and 
early summer of 1917. It is interesting to note, in this con- 
nection, that out of the dealers' plantings which were inspected 
two were found in which the sweet potato weevil occurred. 
These dealers did not afterwards ship plants. 

The Plant Board has for several months seriously and care- 
fully studied methods for preventing the spread of the weevil 
to those localities in Florida not yet infested. In the first place, 
experience showed that infested plants and tubers were being 
shipped into Florida from other states and countries. For 
example, the number of [^nt and tuber shipments arriving at 
Tampa and Key West from Cuba heavily infested with the 
weevil was a source of surprise and grave concern. All infested 
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shipments arriving were of course< refused delivery in Florida 
and w^re either returned to the original shipping point or' de- 
stroyed by the Plant Board inspectors. However, this experi- 
ence showed conclusively that there would be no use in at- 
tempting the control or eradication of tiie sweet potato root 
weevil in Florida unless the further shipment of infested ma- 
terial from other states and countries was stopped. It was 
self-evident that the Plant Board could not undertake to inform 
itself as to all infested and non-infested sections in the other 
states and in the West Indian Islands. The only way that the 
influx of infested material could be stopped was to adopt a 
quarantine measure which prohibited the further shipment of 
host plants of the weevil into Florida. Such a quarantine was 
inaugurated by the Plant Board on July 23, 1917, when it 
adopted the following rule: 

"Rule 82. In order to prevent the mtroduction of the deetractive 
insect enemy of sweet potatoes, known as the Sweet Potato Root 
Weevil (Cylaa formicarius), the importation into Florida of all 
sweet potato tubers, sweet potato plants, vines, cuttings, draws 
and slips and of all morning glory vines, cuttings, tubers or roots 
is hereby prohibited: provided, ttiat this rule shall not be con- 
strued as prohibiting the importation of canned sweet potatoes and 
provided, further, Uiat the importation of limited quantities of 
new or rare varieties may be allowed by special permit of the Plant 
Commissioner under such safeguards and precautions as he ma^ 
specify. Application for such permits must be made to the Plant 
Commissioner, Gainesville, Fla. 

Preventing the further shipment of sweet potato root weevils 
into Florida with infested tubers and plants constituted of course 
only one step in preventing distribution, for the i^ested areas in 
Florida still presented a menace so far as the remainder of the 
State was concerned. A similar quarantine was placed on the 
infested Florida areas by action of the Plant Board taken on 
September 13, 1917, when rules were adopted prohibiting abso- 
lutely the movement of sweet potato plants out of any infested 
Florida locality and prohibiting the movement of sweet potato 
tubers out of infested Florida localities to non-infested areas 
unless first fumigated under the personal supervision of an in- 
spector. The quarantine rules adopted by the Board September 
13th, together with the Public Notice defining the infested Flor- 
ida areas, are as follows: 

"Rule 33, The movement or shipment of sweet potato slips, 
draws, vines, plants and cuttings and of morning glory tubers, 
roots, vines and parts thereof, from the areas designated in Uie 
Public Notices by the State Plant Board as areas in which the 
Sweet Potato Root Weevil (Cylas formicarius Fab.) occurs or 
which are infested by said weevil, into or through all parts of the ' 
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. StaiK of Florida other than those specified as infested areas, is 
hereby prohibited." 

"Rule 34. The movement' or shipment of sweet potato tubers 
from tiie areas deai^ated in the 'Public Notices of the State Plant 
Board as areas in which, the Sweet Potato. Root Weevil (Cylae for- 
mieariua Fab.) occurs or which are infested by said weevil, into all 
parts of the State of Florida other than those specified as infested 
areas, unless first fumigated under the personal supervision of an 
Agent of the Plant Board and certified by him, is hereby prohibited; 
' provided, that this rule shall not be construed as preventing the 
shipment of sweet potato tubers from infested sections in the State 
of Florida to points in other states when such tubers are securely 
sacked and shipped in tightly closed cars in carload shipments and 
provided, further, that this rule shall not he construed as pre- 
venting the shipment of canned sweet potatoes." 
Public Notice 

"Under the provisions of the Florida Plant Act of 1916, Chapter 
6885 of the Laws of Florida, the State Plant Board, in session at 
Jacksonville, Florida, this 13th day of September, 1917, and in 



accordance with Sef^tion 12 of said Act, does declare and give public 

!vil (Cytas formi- 

carina Fab.) is an insect pest the dissemination of which shonld 



notice thereof that the Sweet Potato Root Weevil (Ci 



be prevented, that sweet potato plants, vines, sl^is, cuttings, draws 
and tubers and morning glory (Ipomoea ap.) vmes and roots are 
plants likely to become infested by said insect pest and that the 
following, areas are areas within the State of Florida in which said 
insect pest is known to occur; the Counties of Baker, Brevard, St. 
Lucie, Palm Beach, Broward, Dade and Monroe and Sanibel Island, 
Captive Island and Buck Key in Lee County."* 

. Under the foregoing regulations, fanners in the infested 
areas must And a market for their aweet potato crop either 
within these infested areas or in some other State, or must have 
their sweet potato tubers fumigated before shipping them to 
any non-infested section in the State of Florida. 

Full compliance with the rules and regulations of the Plant 
Board by the farmers in the infested sections and precaution on 
the part of farmers in the non-infested sections to secure no 
sweet potatoes or potato plants from infested areas should 
materially check the further distribution of the pest. Those 
who have occasion to purchase sweet potato plants should insist 
imperatively upon their purchases being accompanied by the 
inspection certificate of the State Plant Board. 

Fumigation 
All stages of the weevil in sweet potatoes can, according to 
the experiments made by Conradi, be destroyed by fumigation 
of tiie' tubers in a tight compartment, using three pounds of 
carbon bisulphide to each one thousand ciibic feet of space, 
and keeping the compartment tightly closed for thirty hours. 
One condition to the success of the fumigation, however, is the 

•Sln» Bdoptkin of th« above public notice inlettation by the weevil bu been taund in 
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use of a practically air-tight compartment in which the fumi- 
gation is made. For email quantities of potatoes a tight barrel 
such as an alcohol, formaldehyde or vinegar barrd, can be 
used. The potatoes are placed in the luirrel, either loose or 
in sacks, a shallow vessel placed on top of them, and the 
requisite amount of carbon bisulphide poured into the vessel, 
and the top of the barrel covered with an oiled canvas* held in 
position by an extra barrel hoop driven down tightly over it 
For fumigation of larger quantities an airtight room, safely 
rranoved from other buildings, is necessary. (Carbon bisulphide 
is infiammaUe and its vapor explosive; no fire or lights should 
be allowed near where it is stored or used.) 

Reducing Damage on Infested Farms 
No entirely satisfactory means of controlling the weevil or 
eliminating the damage has been devised. There are certain 
steps, however, which the farmer can take to materially reduce 
the damage by the weevil. No one of the measures mentioned 
below is sufficient to insure even a small part of the crop being 
free from grubs and weevils, but a combination of all these 
measures, if generally employed throughout a community, or 
even on a single farm, will bring about a very noticeable reduc- 
tion in the number of weevils and in the extent of damage. 
The control measures which have l^us far been found useful 
may be summarized as follows: 

1. Sweet potatoes should not be planted upon land in which 
sweet potatoes were grown the year before, and preferably each 
planting should be placed as far as possible from any other 
sweet potato patches. This makes it more difficult for the insects 
living through the winter to find the plantings in the spring. 

2. The farmer should be sure that he is using plants which 
have come from a field or locality where the sweet potato root 
weevil does not occur. 

3. No "hold>over" potatoes should be allowed to remain in 
the field during the winter. The custom of planting potatoes 
late in the season and leaving the tubers in the ground to ma- 
ture early the following summer is a practice which affords the 
weevil a continuous supply of food and continuous breeding 
quarters throughout the entire season. This practice should be 
entirely abandoned in the infested areas. 

4. As far as possible all morning-glories of every kind 
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should be exterminated in the vicinity of potato fields. Boots 
of the morning-glory are as acceptable to tiie weevil for breed- 
ing places as are sweet potato tubers, and morning-glories, 
wherever found, should be dug out by the roots and the vines 
and roots burned. Use of morning-glories as ornamentals, in 
the infested areas, should be discontinued. 

6. When the potatoes are harvested, extreme pains should 
be taken to secure every tuber in the field. All vines, damaged 
tubers, fragments of roots, etc., should be completely burned at 
time of harvest. The field should then be plowed and cross- 
harrowed, pains being taken to get every particle of potato, 
potato root or vine and these destroyed by burning. Hogs can 
then be turned into the field to hunt out any potatoes which 
have escaped the owner. 

6. The field should be closely watched the following spring 
and if any volunteer plants appear, they should be at ohce dug 
up, tubers and all, and burned. As soon as the potatoes are 
dug they should be fumigated with carbon bisulphide to kill all 
weevil stages in them. If they are to be kept in storage on the 
farm, they should be placed in a compartment which has not 
been previously used for sweet potatoes (unless first thoroughly 
cleaned out and disinfected). This compartment should be 
screened for the double purpose of preventing weevils getting 
to the fumigated sweet potatoes and starting a. new infestation 
in them and of preventing the escape of any weevils which 
might hatch in the potatoes themselves. This also serves as an. 
additional check upon the efficiency of the fumigation. 

7. Extremely early planting in the spring should be dis- 
couraged. Experience in Texas and Louisiana has shown that 
late plantings experience less damage than the early ones, 
probably because in the case of early plantings the insects have 
a longer time in which to reproduce and increase before tubers 
reach proper size for digging. 

8. When planting use plants from a locality in which the 
weevil does not occur, and insist upon such plants, when pur- 
chased, being accompanied by the inspection certificate of the 
State Plant Board. 

9. If necessary to produce home-grown draws in the infested 
territory, use only clean, sound tubers which have been fumi- 
gated and bed the tubers in a field or lot considerably removed 
from the main field. In other words, do not have beds or draws 
adjacent to the fields that are to be planted out. 

10. Never throw out infested potatoes or potatoes which are 
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partly decayed or injured, All these should be. burned up or, 
if it is desired to use them for feeding to stock, they should first 
be boiled, and any remnants left by the stock should be care- 
fully gathered up and burned. ^ It should be remembered that 
every particle of potato tuber, either above the ground or below 
it, outdoors or in, may become a breeding place for weevils 
which will attack the following year's crop. 

Each fanner in territory free from the pest should raise 
enough potatoes for his own use tiiroughout the year and thus 
avoid the risk of infesting his place by buying potatoes on the 
market. 

Spraying 

Experiments were made by Conradi in spraying vines with 
arsenical poisons in the attempt to kill the adult weevils. While 
these experiments were not extensive enough to justify the 
conclusion that the use of arsenical poisons would be found 
practical under field conditions, the possibility of using lead 
arsenate is at least indicted. The spraying of young vines with 
a lead arsenate mixture, ^ or 3 lbs. to 50 gallons of water 
^hould, in the absence of other food plants in the field, kill 
some of the adult weevils. This might prove a useful supple- 
mentary measure to the steps described above, especially early 
in the season while the plants are still comparatively small. 

Damage to Potatoes in Storage 
At ordinary temperatures the weevil continues its work in 
stored tubers and the temperature during the winter months in 
Florida is rarely low enough to interfere with its development 
No careful experiments have been made to determine to how 
high a temperature tubers must be subjected in order to kill 
all weevil stages in them, but from what is known regarding 
the effect of heat upon other weevils it is a fairly safe conclu- 
sion that Uie tubers would have to be heated through and 
through to a temperature of at least 122 degrees F. and this 
temperature maintained for several hours. Tubers which 
have been kiln-dried or otherwise cured are not exempt from 
attack by the pest , 

Eradication Experiments 

From the known habits of the sweet potato root weevil and 

the manner in which it is dissenjinated, it apparently would 

be possible to eradicate it much in the same manner that citrus 
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canker is being now eradicated from the citrus groves of Flor- 
ida. However, it is not the policy of the Plant Board to con- 
demn infested fields but rather to, first, prevent further dis- 
tribution and, secondly, to assist the farmers in the infested 
areas to reduce the peat as rapidly as possible — pnd perhaps 
wipe it out- entirely — the farmers at the same time continuing 
the raising of sweet potatoes on as large a scale as may be 
desired. Where small isolated infestations occur it will un- 
doubtedly be profitable, both for the owners and the commun- 
ity, to wipe out the infested fields at once. 

The complete and immediate eradication of the insect, in 
large areas which are generally infested, would involve the 
expenditure of a considerable amount of money and would 
require in addition the full co-operation of all farmers and 
business interests. Whether such extensive steps will be taken 
by the Plant Board in the future will of course depend upon 
the extent to which the farmers in the infested areas demand 
this assistance and the extent to which appropriations are pro- 
vided for the purpose. There appears no good reason, however, 
for believing that isolated outbreaks, consisting of a few in- 
fested fields, cannot be eradicated with a minimum of cost. An 
attempt of this kind has recently been made by the State Plant 
Board in Hillsboro County. 

On August 31, 1917, Inspector Harry B. Bamett learned of 
the presence of the weevil in a potato field belonging to Mr. 
L. E. Mobley at Citrus Park. Mr. Mobley's field consisted of 
about one-fourth of an acre of sweet potatoes and there were 
no sweet potato fields nearer to it than half a mile. Inspection 
of the latter fields showed no weevils. Arrangements were 
immediately made with Mr. Mobley for an experimental at- 
tempt to eradicate the pest. The following methods were em- 
ployed : 

The entire potato field was sprayed with kerosene for the 
purpose of destroying any adult weevils crawling about on the 
vines and for reducing the chances of any escaping from the 
field during the subsequent operations. 

All potato vines were cut and burned upon a log fire. The 
tubers were then dug with care, pains being taken to get all of 
the tubers and as many of the roots as possible. The tubers 
and the roots were also burned. The field was then plowed, in- 
spectors following the plow and picking up all roots, pieces of 
stem, tubers, etc., and burning these. The field was then har- 
rowed several times and the same cleaning and picking process 
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continued until it seemed certain tiiat every particle of sweet 
potato plant had been removed and burned. 

The succeeding operations were divided into two parts. The 
first consisted of carefully examining all fields and premises in 
the vicinity for morning-glory vines, and wherever these were 
found they were uprooted and burned. In the field itself, im- 
mediately following the destruction of the plants and tubers 
and the plowing of the field, clean sweet potatoes (which came 
from an area not infested by the weevil) were used as "traps" 
for catching any weevils which escaped the general destruction 
of the potato patch. These clean potatoes were placed in vari- 
ous parte of the field, each potato being partially buried in the 
ground. It was assumed from the known habits of the insect 
that any weevils remaining in the field would be attracted to 
these potatoes. The subsequent program included daily visits 
to these potatoes and the destruction of any adult weevils found 
on them. During the nine weeks following the placing of these 
"traps," 169 adult weevils were collected from tiiem. At 
the end of the first week these potatoes were taken up and 
burned for the purpose of destroying any eggs which had been 
deposited in them during the week. The plan calls for the 
continuation of this practice, tiiat is, the replacing of the trap 
potatoes and their destruction weekly, for the remainder of the 
season. 

While this work was in progress another field in the neigh- 
borhood was found on closer inspection to be very lightly in- 
fested. In the case of this field the same steps were tijcen. 

As a part of this attempt to eradicate this weevil outbreak, 
the farmers whose fields are nearest to Mr. Mobley's will be 
asked at time of digging their potatoes this fall to fumigate 
these potatoes -whetiier they show infestation or not, and to ' 
destroy completely all remnants of the crop, such aa vines, 
stems, etc. 

This experiment has of course been carried out largely on 
theoretical grounds, and the outcome of it will be watched with 
a great deal of interest by both the State Plant Board em- 
ployees and by the fanners, for in case the experiment is suc- 
cessful and this infestation is eradicated, there is no reason why 
the same methods cannot be employed in the case of other 
sporadic outbreaks or even in localities where the infestation 
is quite extensive. If, on the other hand, the steps taken do not 
result in complete eradication of the weevil in that locality, 
there will be opportunity to inquire as to the reasp^ why it 
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was not successful. Regardless of the results secured, the in- 
formation will be of value in the future campaig:n against this 
pest. 

Federal Recognition of the Eradication Campaign 
The U. S. Department of Agriculture has fully recognized 
the dangerous nature of liie sweet potato root weevil, as well as ' 
the practicability of undertaking its eradication on an extensive 
scale. On July 1, 1917, at a conference held between Dr. F. H. 
Chittenden, of Uie Bureau of Entomology, and the writer. 
Doctor Chittenden expressed the opinion that in the light of his 
knowledge of this insect, there was no good reason why it 
should not be completely eradicated from the United States 
provided the work were properly managed and a suflRcient 
amount of money made available for the purpose. The matter 
was duly brought to the attention of the Honorable Secretary 
of Agriculture, David F. Houston, and as a result the sum of 
flO,OOO.oo has been set aside out of the sum allotted for the 
suppression of insects injurious to truck crops, available under 
the provisions of the Food Production Act, approved August 
10, 1917, the $10,000.00 to be used by the Bureau of Entomology, 
U. S. Department of Agriculture, In preliminary survey work 
and demonstration methods in the states where the weevil 
occurs. It is to be hoped that this is only the beginning of a 
systematic attempt upon the part of state authorities in the 
Gulf States, in cooperation with the federal government, to 
completely dispose of this insect for good and all times. 

Literature 
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DEPARTMENT OF CITRUS CANKER ERADICATION 

Report on Eradication Work for Quarter Ending 
September 30, 1917 
The following report on the canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, during the three months ending 
September 30th has been compiled by Mr. Frank Stirling, Gen- 
eral Inspector: 

Quarter Ending September 30, 1917 

Citrus grove trees inspected 2,716,704 

Citrus nursery trees inspected .10,234,981 

Inspectors employed 322 

New properties showing infecLion 2 

Total properties showing active infection 22 

Grove trees found infected 75 

Nursery trees found infected... 



Counties in which active infections were found 7 

General Summary 

Florida counties in which canker has been found 22 

Grove trees found infected since May, 1914 13,7W 

Nursery trees found infected since May, 1914 342,254 

Number properties infected to September 30, 1917 475 

(This number includes seven (7) properties which have shown 
re-infection. When parts of infected properties have been 
sold the portion disposed of, when infected, is carried as an- 
other infected property under the name of the new owner.) 

Properties declared no longer "danger centers" 340 

Properties still classed as "infected" September 30, 1917 135 

Note: A revision and tabulation of the records has necessitated some 
changes in this report as compared with preceding reports. 

The following table shows the number of citrus grove trees 
found infected with canker during each month from the begin- 
ning of the eradication work to September 30, 1917 : 

1914 ' 1915 I 1916 1917 

Jan 306 'Jan 86 Jan , 1* 

Feb 16-5 Feb 21 I Feb 4 

March 444 March 49 , March » 

April 408 April 49 I April 169 

May 108 May 1042 May 338 ' May 62 

June 160 June 772 June 450 , June 45 

July 275 July 651 July 349 ! July 39 

Aug 1313 Aug 1345 Aug 219 Aug. M 

Sept 767 Sept 618 Sept 124 ; Sept. * 

Oct. 565 Oct 214 Oct 461 i 

Nov 773 Nov 494 Nov 131 i 

Dec 36G Dec 256 Dec 27 
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DEPARTMENT OF POST AND RAILWAY INSPECTION 
Repobt fob the Quabtgr Ending September 30, 1917 
The following report on the inspection of shipments and im- 
portations, all ports and stations, has been compiled by Mr. K. 
E. Bragdon, Deputy Port and Railway Inspector: 
Sbips and Vessels Inspected: 

From foreign ports 3B1 

From U, S. ports other than Florida 211 

From Florida ports. 406 

Total 068 

Shipments Inspected: 
Arriving by wat«r; 

Passed 114 

Treated and passed 7 

Returned to shipper 19 

Detained, subject to return by shipper. 1 

Contraband destroyed. 282 

873 
Arriving by express, freight, etc: 

Passed _ 114 

Treated and passed 26 

Returned to shipper 24 

Detained, subject to return to shipper 28 

Contraband destroyed 9 

196 
Total shipments inspected 669 

Principal Pests and Diseases Intercepted 



Insect or Disease 



Number of 
shipments 
infested. 



Cactus scale 

California black scale... 
California black scale... 

Chaff scale 

Citrus mealy-bug 

Cocoanut mealy-bug 

Cocoanut mealy-bug 

Cocoanut mealy-bug 

Crown gall 

Crown gall 

Cyanophyllum scale 

Dictjospermum scale . - 
Dictyospermum scale. . 

Florida red scale 

Florida red scale. 



Cuba 

Cuba 

Cuba 

Cuba 

Florida .... 

Cuba 

Cuba 



Cactus 

Eugenia malaceensU. 
Sago palm 

Cassava 

OchrocarpogafrieaniL- .. . 

Palm I Cuba .... 

Rose Cuba .... 

Rose I Florida 

Palm Cuba .... 

Bahia Cuba .... 

Eugenia malaccenais Cuba 

Citrus 

Rose...!!!""!!""""!!"Z! 
Rubber plant 



Florida red scale. 

Florida red scale. ... 

Hemisphaerical scale ! Sago pal 

Lesser snow scale i Bahia 

Lesser snow scale Palm. 

Lesser snow scale , Cassava 

Long scale Citrus 

Mango scale Mango 

Mealy-bug i Rose 

Mealy-bug ; Sago palm 

Melanose Citrus 

Mining scale ." ' Casuartna strjcta... 



Cuba 

Florida .. 

Cuba 

Florida .. 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 

Cuba 
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Insect or Disease 



Mining scale 

Nematode root-knot 

Nematode root-knot 

Nematode root^knot 

Nematode root^knot. 

Nematode root-knot 

Oleander scale 

Oleander scale 

Oleander scale 

Oleander scale 

Oleander scale 

Oleander scale. 

Papajia fruit-fly 

Pineapple scale 

Purple scale 

Purple scale 

Red bay scale 

Rufous scale 

Rufous scale 

San Jose scale 

San Jose scale 

San Jose scale 

Soft brown scale 

Soft brown scale 

Soft brown scale 

Soft brown scale 

Sweet potato root wee v il. 

Whitefly 

Whitefly - 

Whitefly 

Whitefly 

White peach scale 



Occurring on 

Jacobinia vtohintH. 

Pig 

Fig 

Peach _ 

Rose 

Spirea 

Brunfelsia 

Japonica 

Lantana 

Mammee apple. 

Ockrocarpos africanuB. 

Sago pall 

Papaya... 

Pineapple. 

Citrus. 

Citrus 

Unknown plant. 

Brunfelsia 

Citrus. 
Peach. 
Peach. 

Acalyphi 
Chrysanthf 

Guava 

Pa euderantkemum.. 
Sweet potato. 
Citrus. 

Citrus 

Jasimine. 
Jasimine. 
Bahia 



Number of 
shipments 
infested. 



Cuba 

Cuba 

Florida .. 
Florida ... 
Florida .. 
Florida .. 
Cuba - 
Cuba.. 
Cuba .. 
Cuba .. 
Cuba .. 
Cuba.. 
Florida - 
Cuba .. 
Cuba .. 
Florida ... 
Cuba .. 
Cuba - 
Cuba .. 

Florida 

So. Carolina... 
Florida .. 
Florida .. 
Florida .. 
Florida .. 
Cuba .. 
Cuba - 
Alabama... 

Cuba 

Florida 

So. Carolina... 
Cuba 
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FAKCEL POST PLANT HSPECTION 

Quarter Ending Septembee 30, 1917 

Parcels Inspected: 

Passed _ 119 

Treated and passed 

Returned to sender 

Detained, subject to return 9 

Infested or infected parcels destroyed 3 

Total Parcels Inspected 131 

Pests Intercepted 



Insect or Disease 


Occurring on 


From 


Number of 
shipments 
infested. 


Citrus mealy-bug 

Citrus mealy-bug. 


Coleus 

Coleus 

Rhododendron 

Begonia ... 

Chry santhem urn 

Clematis paniculata 

Coleus 


Ohio 

Pennsylvania.. 
Tennessee 


5 






Nematode root-knot. 

Nematode root-knot 

Nematode root-knot 


Ohio 

New York 

Ohio 


3 



Nematode root-knot Geranium. 

Nematode root-knot Rose 

San Jose scale I Peach 

San Jose scale Pear 

San Jose scale Plum 



New York.. 

, I Ohio 

. , Ohio 

I Ohio 

!Ohio 



THE PINEAPPLE BUCK WEEVIL 




Through the courtesy of Mr. Archibald Ritchie, Govern- 
ment Entomologist of Jamaica, we are able to present this 
photograph of the above insect, a description of which was 
given in The Quarterly Bulletin, Vol. 1, p. 47 (Jan., 1917). 
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The Roll of Honor. One realizes that we are at war only 
when friends or loved ones are called to the colors. Twenty-six 
of the Plant Board employees have answered the "call" and it 
is with pride that we print their ijames on the opening page of 
tills issue. Truly it is a "Roll of Honor", this list of husky 
young men who have given up home and ambitions to perform 
the sternest duties of which men are capable and to lay down 
their lives in the performance if need be. Florida, from a 
selfish standpoint, can ill afford to spare these men, with their 
experience in battling with agricultural and horticultural en- 
emies, at a time when many new enemies are knocking at our 
doors. Yet we spare these men willingly, knowing that they 
are going to a still greater duty and that they will not be found 
wanting. The latch string will be out, and the glad hand wait- 
ing for them, when they come back. 

As far as possible the State Plant Board will hold positions 
for its employees who are in the military service. At its meet- 
ing at Miami on October 8th the Board adopted the following 
resolution : 

"Whereas, it is the desire of the State Plant Board of Florida 
to do everything within its power to facilitate the activities of 
the military authorities of the country at this time, and 

"Whereas, many employees of the State Plant Board have 
(104) ^ , 
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voluntarily enlisted in the United States Army and Navy and 
others have been drafted into said service, and 

"Whereas, it is the desire of the State Plant Board to pro- 
vide as far as possible for its employees upon their return from 
military duty, therefore 

"Be it Resolved that, wherever possible, positions made va- 
cant in the State Plant Board work by reason of enlistments or 
service of the incumbents in the United States Army or Navy be 
held available for such parties upon their return from military 
service." 

ScALE-lN^CTS. No group of insects causes as much loss to 
fruit growers in the aggregate, as the scale-insects. Small 
though they are, tlieir ability to increase with great rapidity 
makes them mighty in their powers of destructiveness. In this 
issue we present a paper by Mr. C. E. Wilson, until recently 
Assistant Entomologist of the Plant Board, giving descriptions 
of 87 species of "scales" found in Florida. Every kind and 
variety seems to be represented. Here are scales that have 
come from the tropics, from the extreme North and from the 
extreme SouUi, from Europe, Asia, Africa and the Islands of 
the Indian Ocean. What a monument to tiie indifference with 
which Klorida regarded such dangers until three years ago! 
From the beginning of American history until the passage of 
the Florida Plant Act in 1915, our State was a free dumping 
ground for insect-infested and diseased plants. Ttie farmers, 
fruit growers and truckers are now paying for all those years 
of indifference and, strailge as it may seem, there are a few 
who feel that a Plant Board should, in two or three years, 
control or eradicate all of these introduced pests and thus 
undo at once all the damage done during more than a half 
century of neglect! 

Fortunately, Florida did not get dU the pests in the world 
before she began putting up the bars, but unless the bars are 
kept up and the protective quarantine made ever stronger and 
better worse enemies than any we have yet had will be upon us. 
It appears that the turning point towards victory has been 
reached in the canker fight and though cases of canker will still 
. be found and many months of tedious inspection are still ahead 
of us, it is now a certainty that canker can be eradicated and 
that it is being eradicated. Let us hope that our experience 
with canker may never be duplicated by a similar experience 
with any other menace of like character, but eternal vigilance, 
effective quarantines, and strict regulations governing the sale 
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and movement of trees and plants are the only thingrs that can 
grant us immunity from calamities and near-calamities in the 
future. 

Not only must our efforts be directed to keeping out addition- 
al enemies of this character, but the campaign must go on 
relentlessly against those we already have with us. It is but 
proper, therefore, that we should also present a comprehensive 
article by Dr. E. W. Berger, Entomologist of the Plant Board, on 
the practical control of scale-insects. The grower will find in 
Dr. Berger's article the principles upon which successful con- 
trol of these insects is baaed, together with a full discussion of 
what sprays to use, how to make them and how to apply them, 

The Redlands Laboeatory. On October 9th the Plant 
Board held a well attended public meeting in the League Hall 
and laboratory in south Dade County. The question as to 
whether the citrus canker investigations should be continued at 
the laboratory appeared to be the topic of the hour and was 
freely discussed. Inasmuch as these investigations have re- 
quired the maintenance of infected trees in the screened cage 
connected with the laboratory, many of the growers thought 
these would be a source of danger in event of a hurricape. The 
possibility of a storm of sufficient intensity to destroy the cage 
and scatter its contents must be admitted. Hurricanes in other 
States have demonstrated their ability to disseminate canker 
over large areas. The investigations at the laboratory, by Dr. 
R. A. Jehle, have added much useful information to our knowl- 
edge of this disease and there appears no good reason why 
canker should be longer kept on hand, even in a cage. No 
"cure" for citrus canker has been discovered but it is now evident 
that a cure will not be needed for the success of the eradication 
work is assured. The canker investigations at the Redlands lab- 
oratory will, therefore, be discontinued although much of the lab- 
oratory equipment will be retained and used, as occasion may 
arise, for the investigation of other diseases. 
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ROLL OF HONOR 

The following employees of the State Plant Board of Florida 
are serving in the several branches of the military service : 

Ball, Jos. H Aviation Section 

Barcus, Geo. D Aviation Section 

Bradford, Horace Federalized Nat'l Guard 

Branam, Jas. R Navy 

Brigga, Wynfred R Officers Reserve Corps 

Butts, John L Aviation Section 

Bynum, Eli K Field Hospital 

Carothers, A. B Officers Reserve Corps 

Gary, Chas. L National Army 

Calcote, Wm. H Officers Reserve Corps 

Chandler, L. L Navy 

Dickey, Ed. K Aviation Section 

Dickson, Albert M Officers Reserve Corps 

Dukes, Redding A.* National Army 

Fletcher, J. M Aviation Section 

Fogg, Harry W National Army 

Goldsby, Jack K Ambulance Corps 

Green, Guilford ..- 1st Lieut. Fed. Nat'l Guard 

Grimes, D. W Aviation Section 

Ham, Sam P Naval Reserve Corps 

Harrison, Cyrus J. Aviation Section 

Henderson, Francis M... National Army 

Hood, Richard Van Lieut. Marine Corps 

Howell, John F Officers Reserve Corps 

Little, Floyd L .'. Aviation Section 

Lovett, J. C National Army 

McClanahan, Howard S. Naval Reserve 

McCuUough, Jas. C National Army 

Maloney, Clarence B Royal Flying Corps 

Miller, Herbert L Aviation Section 

Moore, Jos, W Navy 

Moore, Jules B Engineering Corps 

Neal, Cecil G Officers Reserve Corps 

Niedemhoefer, Wm. F— Aviation Section 

Roberts, Samuel F Quartermaster's Dept. 

Robinson, Tom Navy 

Seeds, Harvey W National Army 
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Scott, Wm. J - Hospital Corps 

Smith, Clyde National Army 

Smith, Jos. G National Army 

Smith, L, Officers' Reserve Corps 

Steil, Fred H Aviation Section 

Stephens, Chas. S National Army 

Swann, Porter R Officers' Reserve Corps 

Walker, Geo. S Aviation Section 

Wilson, G.H 2nd Lieut, Field Artillery 



THE AVOCADO WEEVIL 

(Heilipus lauri Boh.) 

Avery S. Hoyt, 

Field Deputy, California State Commission ot Horticulture. 

As in California, the avocado industry of Florida is still in 
its infancy. As a natural result there is a strong tendency to 
try out new varieties or at least varieties which are new locally. 
This brings about a desire upon the part of nurserymen to intro- 
duce avocado varieties to meet this demand. The future success 
of the industry depends to a great extent upon the success of this 
effort to discover the variety or 
, varieties peculiarly adapted to local 

f conditions. The danger to the in- 

} ^^. dustry lies in the fact that the 

f _X M M f^ importations thus necessitated nuff 
T ^r result in the introduction of inju- 

V _ rious insects and diseases. It is 

the fundamental purpose of orgari- 
^^J ^».. zations such as the quarantine 

^fJ'^^m \ service of California and the port 

I and railway inspection service of 

Jk Florida to assist in this process of 

f\ \ importation and propagation by 

N ^P J retarding or preventing the intro- 

"^^ ' duction of diseases or insects 

liable to accompany them and 
which once established might be- 
come an ever increasing tax apon 
the industry. We find evidence of 
the recognition of this principle H 
applied to the avocado industry in 

Cookie 
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Fip. 74. — The avocado we< 
vil, Heilipus lauri Boh. Ei 
larked 2^ times. (From 
photo by Dr. E. W. Berger of 
specimen furnished by the a 
thor.) 
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the rules and regu- 
lations made by the 
State Plant Board 
under the Florida 
Plant Act of 1915, 
in which the avoca- 
do weevil as an 
enemy of the av- 
ocado producer is 
declared a public? 
nuisance. Since it 
is that in Florida 
and in California 
this weevil is recog- 
nized as a possible 
source of injury to 
the industry and 
since both states 
are following the 
same general plan 
of prevention by 
means of quaran- 
tine, it is possible 
that these brief ob- 
servations based 
upon the Califor- 
nia quarantine 
work may prove of 
interest. 

In the years 1912 and 1913 the areas planted to avocados in 
California began to be greatly increased, A general interest '.n 
the growing of this fruit was manifested and consequently the 
question of an adequate supply of seed for root stock became 
more and more pressing. It soon developed that those engaged 
in this business were looking to a variety found in large quan- 
tities in Mexico to supply this growing demand. This largely 
increased demand caused a scouring of the producing areas for 
seed with the result that seed which had been previously discard- 
ed as unfit for shipment was arriving almost daily at the Cali- 
fornia ports. From the records of the quarantine division we 
find that at this time there began to appear instances of large 
quantities of avocado seeds destroyed or refused landing because 
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Pig. 75.— Adult avocado weevil and damage by 
larvae of same to avocado seeds. A single grub 
may be seen in the borrow in the lower left-hand 
seed. (Photo by Mr. A. Chubberly, California 
State Commission of Horticulture.) 
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of the presence of injurious insects. Among these insects re- 
corded aC this time appears the avocado weevil, ■Heiiipua lauri. 
Boh., the broad-nosed grain weevil, Caulophilus latinasus, Say, 
the coffee bean weevil, Araecems fascicvlatua, De G., and a 
small rhynchophorid beetle belonging to the family Scolytidae. 

There is but little descriptive matter available concerning the 
appearance and habits of the avocado weevil. Mr. H. S. Barber 
in the Proceedings of the Entomological Society gives the follow- 
ing description : "Adult weevil of a red ground color, with red 
femora, or dark brown with unicolorous legs and prominent 
patches of white scales, rostrum long, prothorax conical. The 
larvae breed in the seed and their presence is not easily de- 
tected." They are large grubs yellowish white in color and reach 
a half inch in length. 

As the quarantine service is not intended to operate as an ex- 
perimental institution, an exhaustive study of this weevil was 
not attempted. We were able, however, to establish the fact 
that in captivity the adult weevils will feed upon fruit, leaves, 
stems and seeds. - A seed which has been allowed to become 
thoroughly dry and hard was placed in a jar with an adult 
weevil which had been without food for some time. Fig. 76 
shows the marks made upon the dry hard surface of this seed by 
the powerful beak of the weevil. These observations of course 
were made upon weevils in captivity and do not necessarily prove 
the extent of damage which might be caused under field condi- 
tions. Mr. Barber, however, reports that an adult weevil was 
found feeding upon the leaves and stems of young seedlings in 
one of the experimental greenhouses in Washington, 

It was at first believed that the presence of the larva of this 
weevil in avocado seed could be detected without cutting into the 
seed, but this assumption did not prove to be correct. We have 
found two full grown larvae in a single seed which gave no visible 
indication of the presence of the cavities within. Frequently 
the presence of these burrows, though not visible, may be deter- 
mined by a slight pressure upon the seeds which usually betrays 
at once their hollowed out condition. Sometimes the presence of 
weevils may be detected by the discolored areas caused by the 
presence of a burrow close to the surface of the seed. None of 
these methods, however, is final, as larvae have been found in 
reeds which passed these tests and from the exterior appeared 
perfectly sound. 
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F^. 76. — Work of avocado weevil on avocado seeda: at left, seed shov- 
ing hole throuKh which weevil emerged upon reaching maturity; at right, 
seed showing feeding abrasions made by adult weevil. Enlarged 2U times. 
(From a photo by Dr. E. W. Bencer from specimens furnished by the 
author.) 

Thia condition makes impractical thorough inspection of 
avocado seeds for the weevil since it is necessary to open each 
seed to ascertain whether it is or is not infested. Fumigation 
was tried in the hope that weevils present, but not detected, 
might thereby be killed. These experiments were not carried out 
far enough to permit any definite conclusions, but live larvae and 
pupae were found in seed which had been treated for six hours 
in an atmosphere . saturated with carbon bisulphide. The 
Bureaus of Entomology and Plant Industry of the Department 
of Agriculture cooperating have conducted a series of very im- 
portant experiments in fumigating seeds. A partial vacuum 
was used for this purpose with very encouraging results. The 
work, however, could not at that time be carried on to the desired 
extent and the vacuum fumigation has not yet been recommended 
as a means of modifying the avocado seed quarantine. 

The Federal Horticultural Board investigated carefully the 
advisability of importing avocado seeds and came to thi 
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elusion that a quarantine was the only practical remedy in view 
of existing circumstances. Accordingly on February 27, 1914, 
Notice of Quarantine No. 12 was issued prohibiting the importa- 
tion of avocado seeds from Mexico and the countries of Central 
America. At the same time regulations were issued for the pur- 
pose of controlling the importation of avocado fruit and nursery 
stock from these countries and by these means the danger of the 
importation of the avocado weevil is rendered very slight. 
J3mpowered to enforce the rules and regulations of the Federal 
Horticultural Board it is now the duty of the port and railway 
inspectors of Florida and the quarantine officers of California to 
execute the provisions of these rules and regulations and to do 
their part in preventing this weevil from securing a hold in this 
country. 



EFFECT OF DISINFECTANTS UPON BACTERIUM ClTRl 

R. A. Jehle 
The bacteria which cause the citrus canker disease may be 
easily carried from place to place on the surface of anything 
which comes in contact with them. In order to prevent the dis- 
tribution of citrus canker as much as possible, it is essential to 
thoroughly disinfect all things which come in contact with places 
where any canker organisms may possibly be present before 
these things are removed to another place. The sanitary 
precautions used in Florida to prevent the dissemination of 
citrus canker have been adequately described by the Plant Com- 
missioner.* Disinfectants vary in many respects, and one may 
be better for some purposes, while another may be better for 
other purposes. It is very important to know the effect of various 
strengths of different disinfectants upon Bacterium citri Hasse, 
the organism which causes the citrus canker disease. In the 
tests made by the writer, the bacteria were introduced into the 
disinfectant in a moist condition, in droplets of water, and in 
a dry condition. The organisms were obtained from thoroughly 
shaken suspensions of Bacterium citri in sterilized distilled 
water, or from pure bouillon or broth cultures. The suspensions 
were made by macerating infected host tissue with a sterilized 
glass rod or by pouring sterilized distilled water on agar slants, 
removing the organisms with a sterilized loop, pouring the 

*N«w?ll. Wilmon— Sanitary Precautions to \k Emiiloyed in Citnii Propcrtiei. Floridm 
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liquid into a small sterilized flask, and shaking; thoroughly to 
break up the bacterial masses. In some of the earlier tests the 
organisms were taken directly from agar slants and introduced 
into the disinfectant. This method was unsatisfactory, because 
the time required to kill the organisms depended more upon the 
rapidity with which the bacterial masses were broken up than 
upon the strength of the disinfectant. The cultures of B. eitri 
which were used in these tests were usually from one to thirty 
days old, but occasionally older cultures were used. They were 
grown upon bouillon, potato broth standard agar, potato agar, 
grapefruit stem and leaf decoction agar, bean agar, and corn- 
meal agar. Twenty-four different strains of the organism were 
used besides those obtained from infected host tissue. These 
strains differed somewhat in their resistance to the various dis- 
infectants. In making up the disinfectants tap water was used 
in some tests, while distilled water was used in others, and the 
results were apparantly identical. The tests were conducted at 
room temperature which averaged about 70 degrees Fahrenheit, 
seldom falling below 65 degrees F. or rising above 80 degrees 
F. In the tests with bichloride of mercury, green antiseptic 
discs (Sharp & Dohm), diamond antiseptic discs (Lily), and C. 
P. powdered bichloride were used. No difference was observed 
in the effect of the three different forms upon B. citri. The 
following methods were employed in conducting the tests : 

Hill's Method, Modified (Organisms Intboduced into Dis- 
infectant IN A Dry Condition) 

This is a modification of the method described by Dr. Hill.* 
Sterilized glass rods were dipped into bouillon or broth cultures 
or into a suspension of B. citri. Each rod was then placed in a 
sterilized test-tube plugged with cotton. The tubes containing 
the rods were kept in the culture room or in an incubator until 
the rods were dry. Each rod was then immersed in the disin- 
fectant to be treated and removed after an accurately recorded 
period of time. It was then introduced immediately into a rod 
of sterilized water. Upon removing the rod from the water it 
was placed in a tube of sterile bouillon. The bouillon culture was 
kept in the culture room for a period of one week and observed 
for growth. If growth occurred in the bouillon culture, a loop of 
the bouillon was introduced into a tube containing 1 cc. of steril- 
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ized water. The loop was ahaken well and a loop of tiie mixture 
was introduced int» a tube of cooled melted agar. When growth 
appeared in the Petri-dish it was possible by its characteristics 
or by inoculation to determine whether the growth in the bouillon 
was caused by B. dtri. 

Glass Rod Method (Obganisms Intboduced into Disinfec- 
tANT IN Large Dboflets of Wateb) 

A glass rod was passed through a bunsen flame, cooled and 
introduced into a bouillon or broth culture or into a suspension 
of B. citri. The rod was immersed in the disinfectant for an 
accurately timed period. It was then dipped into a tube of 
sterilized water, removed and immersed in a tube of cooled melted 
agar where it was shaken well to remove the organisms. The 
tube of cooled melted agar containing the bacteria was then 
poured into a Petri-dish which was kept in the culture room for 
a period of one week and observed for growth. 

Platinum Loop Method (Obganishs Introduced into tee 
Disinfectant in a Loop of Liquid) 

Canker bacteria were removed from a bouillon or broth culture 
or from a suspension of B. dtri with a flamed platinum needle. 
They were introduced into the disinfectant, the loop being con- 
tinually agitated in the disinfectant for an accurately timed 
period. A loop of the disinfectant containing the organisms was 
introduced into a tube containing Ice. of sterilized water. The 
loop was well agitated in the water, and a loop of this water was 
introduced into a sterilized Petri-dieh. Cooled melted agar was 
poured on and the culture was kept in the culture room for a 
period of one week and observed for growth. 

Filtbb-Papbb Method (Organisms Introduced into Disin- 
fectant in a Moist Condition) 

Small pieces of filter-paper were wrapped in a paper and 
sterilized in a hot-air sterilizer. Canker organisms from a 
bouillon or broth culture or from a suspension of B. dtri in 
sterilized water were placed on the filter-paper with a flamed 
glass rod. The filter-paper absorbed the surplus moisture, leav- 
ing the organisms on the surface in a moist condition. The 
pieces of filter-paper were immersed in the disinfectant to be 
tested and were kept there for an accurately timed pra^od. They 
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were then removed and washed in sterilized water. From the 
sterilized water the pieces were removed with a sterilized needle 
and placed in a sterilized Petri-dish. Cooled melted agar was 
poured on and the culture was kept in the culture room for a 
period of one week and observed for growth. 

A large number of tests were made with several strengths of 
each disinfectant. Each strength was tested by all methods, 
keeping the organisms in the disinfectant for various periods 
of time. The time required to kill B. citri with each strength of 
the disinfectant was Uiereby approximately determined. Many 
more tests were made, keeping the organisms in the disinfectant 
for the period thus determined. If growth of B. citri occurred 
in any of the tests the time was increased by five to fifteen seconds 
and the tests were repeated until a maximum time was found in 
which all of the organisms were killed in at least five tests. In 
comparing the results by each method for each strength of the 
disinfectant, it was found that they were governed by certain 
general rules. When the results of any tests varied greatly from 
these general rules, further tests were made in order to detect 
any possible error. In every case check tests were made using 
sterile water in place of the disinfectant. All tests were rejected 
in which there was no growth of B. citri in the check plates. The 
number of colonies of B. citri in the check plates was usually 
large, frequently almost covering the entire surface of the plate. 
(Plates 1 and 2.) In the following table the disinfectants are 
given in the order of their ability to kill B. citri. 



DiSINPECTANT STRENGTH METHOD 



Maximum Time Re- 
quired TO KILL B. eitri. 

Bichloride 1-500 Filter-paper 5 seconds 

Bichloride 1-500 Platinum loop 10 seconds 

Bichloride 1-600 Glass rod 10 seconds 

Bichloride 1-600 Hill 10 seconds 

Bichloride 1-1000 Filter-paper 6 seconds 

Bichloride 1-1000 Platinum loop 30 seconds 

Bichloride 1-1000 Glass rod 40 seconds 

Bichloride 1-1000 Hill 30 seconds 

Bichloride 1-1500.. Filter-paper 5 seconds 

Bichloride 1-1600.. Platinum loop 40 seconds 

Bichloride 1-1600 Glass rod 40 seconds 

Bichloride 1-1600 Hill 30 seconds 

Bichloride 1-2000 Filter-paper 5 seconds 

Bichloride 1-2000 Platinum loop 40 seconds 

Bichloride 1-2000 Glass rod 2%niinutes 

Bichloride 1-2000 Hill 30 seconds 

Bichloride 1-2500 Filter-paper 10 seconds 

Bichloride 1-2500 Platinum loop 50 seconds 

Bichloride 1-2600 Glass rod 4 >4 minutes 

Bichloride 1-2600 Hill 50 seconds 

Bichloride 1-3000 Filter-paper 20 seconds 
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DiSINFECTAMT 
Bichloride 


STKENOTH 

1^000 

1-8000 


"*^^™ QUntED TO KILL B. ehH. 

Platinum loop 1>4 minutes 




HiU 

Filter-paper 

Platinum loop .. 




Chlorazene 


1-250 

1-260 . . . 


6 seconds 












Hill 








Filter-paper .... 
Platinum loop . 
Glass rod 










CUorazene 


1-600 


50 seconds 




1-1000 








Platinum loop .. 






















Filter-paper 


40 seconds 








1-1600 


Glass rod 






1-1600 


Hill . 






1-2000 


Filter-paper 

Platinum loop . 

Glass rod 

HiU 




Chlorazene 


1-2000 


2 minutes 

2 minntes 




1-2000 






Filter-paper .^.. 
Platinum loop 

Glass rod 

Hill 










Trikresol 

T^ikreaol 


H% solution.. 


> 40 MWodB 


Trikresol 


l^fesolution... 

l%solntion., 

1% solution.... 

l%solution..- 


. Filter-paper .... 


10 seconds 








Trikresol 


, Hill 














2% solution... 

2%80lution... 






Trikresol - 








. HiU 




Trikresol 


absolution.-. 

39fcsolntion... 

3% solution— 

3%8oIution... 






Trikresol 

Trikresol 

Trikresol 

Lysol ■ 


. Platinum loop .. 

- Glass rod 

. HUI 

. Filter-paper -~ 
. Platinum loop - 

. Glass rod 

. Hill „. 


10 seconds 

10 Mcntds 

10 seconds 


,ysol 

Lysol ~ 


^%8olution- 

Wi%aoIution- 


Imlnate 

lUminotM 

„ IHmimites 


lysol 

Lysol 


1% solution... 

1% solution... 

. 1% solution... 

1% solution... 

2%solaUon... 

2% solution... 

2%solution... 




_,. . 20 secoads 


lysoI 

lysol 

.ysol 


. Glass rod 

. HiU 

. Filtei^paper .... 
. Platinum loop . 


30 aeconda 

— 1 minute 


.ysol 






HiU 








. Filter-paper .... 
. Platinum loop . 


6 seconds 
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Lysol 


absolution... 


. HUl 




Creolin-Pearson 


1-60 


. Filter-paper .... 
. Platinum loop . 


20 seconds 
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DiSINTSCTANT 



Strength 



Creolin-Peawon 1-76 

Creolis-Feonon 1-76 

Creolin-PeaiBon 1-76 

Creolin-Peaiflon 1-75 

Creolin-Peanon 1-100 

Creolin-Pearron 1-100 

Creolm-Peanon 1-100 

Creolin-Pearaon 1-100 

Carbolic acid l%Bolution... 

Carbolic acid l^solutiou— 

Carbolic acid l%aolntion... 

Carbolic acid l^solution... 

Carbolic acid 2%801ation... 

Carbolic acid 2%solotion... 

Carbolic acid 2%.8olation... 

Carbolic acid 2%aolution.. 



Carbolic acid 3%solution.... 

Carbolic acid 3%Bolution.-,. 

Carbolic acid absolution.... 

Carbolic acid absolution.... 

Carbolic acid 4% solution.... 

Carbdic acid 4% solution..,. 

Carbolic acid 4% solution.... 

Carbolic acid 4% aolution.... 

Carbolic acid 5% solution.... 

Carbolic acid 6% solution.... 

Cartwlic acid 5% solution.... 

Carbolic acid 5% solution .. 

Fonoaldehrde 8% solution.... 

(2% commercial) 
Formaldehrde 8% solution.... 

(2% commercial) 
Formaldehjrde .8% solution.... 

(2% commercial) 
Formaldehyde 8% solution.... 

(2% commercial) 
Formaldehyde 1.2% solution.. 

(3% commercial) 
Formaldehyde 1.2%8o1ution.. 

(3% commercial) 
Formaldehyde 1.2%aolution.. 

(3% commercial) 
Formaldehyde 1.2?'oBoIution.. 

(3% commercial) 
Formaldehyde 1.6% solution.. 

(4% commercial) 
Formaldehyde 1.6%solution.. 

(4% commercial) 
Formaldehyde 1.6% solution. . 

(4% commercial) 
Formaldehyde 1.6% solution.. 

(47o commercial) 
Formaldehyde 2%soIution ... 

(5% commercial) 
Formaldehyde 2% solution.... 

(5% commercial) 
Formaldehyde 2% solution.... 

{6% commercial) 



u...BAt,. Maximum Time Re- 

'^^"o^ qonasD to kill £. citri. 

Filter-paper 60 seconds 

Platinum loop 20 seconds 

Glass rod 50 seconds 

Hill 60 seconds 

Filter-paper 60 seconds 

Platinum loop 30 seconds 

Glass rod 1 minute 

Hill 1 minute 

Filter-paper 40 seconds 

Platinum loop 1^ minutes 

Glass rod lUminntes 

Hill 2^minutes 

Filter-paper 20 seconds 

Platinum loop 20 seconds 

Glass rod 30 seconds 

Hill l^minutes 

Filter-paper 5 seconds 

Platinum loop 20 seconds 

Glass rod 20 seconds 

Hill 40 seconds 

Filter-paper 6 seconds 

Platinum loop 10 seconds 

Glass rod 10 seconds 

Hill ao seconds 

Filter-paper 6 seconds 

Platinum loop 10 seconds 

Glass rod 10 seconds 

Hill 20 seconds 

Filter-paper 1 minute 

Platinum loop 1% minutes 

Glass rod IHminutes 

Hill 4iS minutes 

EHlter-paper 20 seconds 

Platinum loop lU minutes 

Glass rod l^minutes 

Hill .- 8 minutes 

Filter-paper 10 seconds 

Platinum loop 114minnt«» 

Glass rod 114 minutes 

Hill 2"4minutes 

Filter-paper 10 seconds 

Platinum loop H4 minutes 

Glass rod l>4minutea 
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DISINFECTANT StBE«OTH METHOD ^^^^J,TJSi 

FoTmaldehyde 2% aolution... Hill IKminates 

(6% commercial) 
Formaldehyde 2.4% solntion.. Filter-paper 10 secondB 

(6% commercial) 
Formaldehyde 2.4% solution.. Platinum loop Iminnte 

(6% commercial) 
Formaldehyde 2.4%solution.. Glass rod 1 minute 

(6% commercial) 
Formaldehyde 2.4%solution.. Hill l%minutes 

(6% commercial) 
Formaldehyde 2.8%solntion.. Filter-paper 10 seconds 

<7% commercial) 
Formaldehyde 2.8% solution.. Platinum loop 40 seconds 

{7% commercial) 
Formaldehyde 2.8% solntion.. Glass rod 40 seconds 

(7% commercial) 
Formaldehyde 2.8%Bolution.. Hill l^minutes 

(7% commercial) 
Formaldehyde 3.2%BOlution.. Filter-paper 10 seconds 

(8% commercial) 
Formaldehyde 3.2%solution.. Platinum loop 20 seconds 

{8% commercial) 
Formaldehyde 3.2% solution.. Glass rod 20 seconds 

(8% commercial) 
Formaldehyde 3.2%&o1ntion.. Hill BO seconds 

<8% commercial) 

Kreso 1-25 Filter-paper 5 seconds 

Kreso 1-25 '...'.'. Platinum loop 10 seconds 

Kreso 1-25 *' Glass rod 10 seconds 

Kreso 1-25 ....!.3! Hill 20 seconds 

Kreso 1-40 Filter-paper 6 seconds 

Kreso 1-40 Platinum loop 10 seconds 

Kreso 1-40 Glass rod 10 seconds 

Kreso 1-40 Hill „ 1 minute 

Kreso 1-50 Filter-paper ..._ 10 seconds 

Kreso 1-50 Platinum loop 10 seconds 

Kreso 1-50 Glass rod 10 seconds 

Kreso 1-60 Hill IH minutes 

Kreso 1-76 Filter-paper 20 seconds 

Kreso 1-76 Platinum loop _ 20 seconds 

Kreso — .. 1-75 Glass rod _ 20 seconds 

Kreso 1-75 Hill „ 214 minutes 

Kreso 1-100 Filter-paper - SO seconds 

Kreso 1-100 Platinum loop 80 seconds 

Kreso 1-100 Glass rod „ 1 minute 

Kreso 1-100 Hill 2% minutes 

Zenolium ^ 1-25 Filter-paper 6 seconds 

Zenolium 1-26 Platinum loop 10 seconds 

Zenolium 1-25 Glass rod 10 seconds 

Zenolium 1-25 Hill 20 seconds 

Zenolium 1-40 Filter-paper 5 seconds 

Zenolium 1-40 Platinum loop 10 seconds 

Zenolium 1-40 Glass rod 10 seconds 

Zenolium 1-40 Hill lUminnf^s 

Zenolium 1-50 Filter-paper 20 seconds 

Zenolium 1-60 Platinum loop _.„ 20 seconds 

" " * '" . Glass rod 20 seconds 

. Hill laminates 

. 1-75 Filter-paper 30 seconds 
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Disinfectant Strencth Method 

Zenolinm 1-75 Platinum loop .. 

Zenolium ^ 1-75 Glass rod . 



Zenoliom 1-75 Hill 2W,minute8 

Zenolium 1-100 Filter-paper 1^4 minutes 

Sjenolium 1-100 Platinum loop _ 1 minute 

Zenolium 1-100 Glass rod 2UminuteB 

Zenolium 1-100 Hill „ 2Hminutea 

BfaJdezone Full strength Filter-paper 6 seconds 

Maldezone Pull strength Platinum loop 10 seconds 

Maldezooe Full strength Glass rod 10 seconds 

Maldezone Pull strength Hill 20 seconds 

Maldezone 1-5 '. Filter-paper „ 5 seconds 

Maldezone ,. 1-6 Platinum loop 40 seconds 

Maldezone 1-6 Glass rod 40 seconds 

Maldezone 1-5 — Hill 1 minut« 

Maldezone 1-10 Filter-paper 10 seconds 

Maldezone 1-10 Platinum loop IH minutes 

Maldezone 1-10 Glass rod 11& minutes 

Maldezone 1-10 Hill l%minutes 

Maldezone 1-26 Filter-paper 1 minute 

Maldezone 1-26 Platinum loop 214 minutes 

Maldezone 1-25 Glass rod 214 minutes 

Maldezone 1-25 Hill 314 minutes 

AvenariouB carbolinium..Full strength Filter-paper 5 seconds 

Avenarions carl>oIinium..FuU strength Platinum loop 10 seconds 

Avenarious carbolinium..Full strength Glass rod 50 seconds 

Avenarious carboIinium..Full strength Hill 10 seconds 

Copper-sulphate 2%80lntion.... Filter-paper 20 seconds 

Copper-sulphate 2%aoIution.. . Platinum loop 114 minutes 

Copper-sulphate 2%8oIution.... Glass rod 114 minutes 

Copper-sulphate 2?'(jsolution.-. Hill — 414minutes 

Copper-sulphate 3?'osolution.,.. Filter-paper 20 seconds 

Copper-sulphate 3% solution.... Platinum loop 1 minute 

Copper-sulphate 3%solution-. . Glass rod l^minutes 

Copper-sulphate 3% solution.... Hill .-. 3% minutes 

Copper- sulphate 4% solution... Filter-paper 20 seconds 

Copper-aulphate 49'osolution.... Platinum loop 50 seconds 

Copper-sulphate 4% solution.... Glass rod 50 seconds 

Copper-sulphate 4% solution.... Hill 2%minntea 

Copper- sulphate 5%soIution.... Filter-paper 10 seconds 

Copper-sulphate S^solution.... Platinum loop 40 seconds 

Copper-sulphate 5% solution..,. Glass rod 50 seconds 

Copper-sulphate B^tsotution.... Hill Sl^minutes 

Copper-sulphate 6%solution,— Filter-paper 10 seconds 

Copper-sulphate 6% solution.... Platinum loop 10 seconds 

Cop per- sulphate 6%Bolution-,. Glass rod 10 seconds 

Copper- sulphate 6% solution.,.. Hill 2^minutea 

Copper-sulphate 7%solut!on-.. Filter-paper 10 seconds 

Copper-sulphate 7% solution. „. Platinum loop 10 seconds 

Copper- sulphate 7% solution.... Glass rod 10 seconds 

Copper- sulphate 7%solution.,,. Hill 214minutes 

Copper- sulphate B% solution.,,. Filter-paper 5 seconds 

Copper- sulphate 8% solution..,. Platinum loop 10 seconds 

Copper- sulphate 8% solution. . Glass rod 10 seconds 

Copper- sulphate ., 8%solution.... Hill lliminutes 

By examining the above table it may be seen that B. citri is 
frequently killed in the same period of time by the filter-paper, 
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Plate I. — Effect of trikreaol and formaldehyde on B. eitri: a, check, glass 
rod method; b, check, platinum loop method; c, B. citri, kept in a 2.S% 
formaldehyde solution (7% commercial) for 30 seconds, glass rod method; 
d, B. eitri kept in a U% solution of trikresol 1^ minutes, platinum loop 
method; a,.B. extn kept in a 2.8% formaldehyde solution (1% commercial) 
for 40 seconds, glass rod method; /, B. citri kept in a 3.2% fonnaldehyde 
solution (STc commercial) for 20 seconds, platinum loop method. (Original.) 
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loop, and rod methods, but that when there is any difference, 
they are killed most quickly by the filter-paper method, and the 
longest time is required by the glass rod method. In the filter- 
paper method the organisms are introduced into the disinfectant 
in a moist condition with only a small film of liquid surrounding 
them. In the platinum loop method they are introduced into the 
disinfectant in a very similar condition, since they are very 
quickly mixed with the disinfectant by the agitation of the loop. 
In cases where the organisms are killed more quickly by the filter- 
paper method, it may be due to the fact that the disinfectant Is 
not all washed out of the filter-paper. In the glass rod method 
the organisms are introduced into the disinfectant in rather 
large droplets of water clinging to the rod. Since it requires 
some time for the disinfectant to penetrate the droplet of water, 
the time required to kill B. citri by this method depends upon the 
rapidily with which the disinfectant penetrates the droplet of 
water, as well as upon the strength of the disinfectant. This is 
especially noticeable in the weaker strengths of the bichloride 
solutions. In the Hill method the organisms are introduced into 
the disinfectant in a dry condition and in this condition, the 
organisms are naturally more resistant to the disinfectants and a 
longer time is required to kill them. 

Some differences have been observed in the resistance of 
different strains of B. citri to disinfectants, and one strain used in 
the above tests was particularly resistant. 

Several investigators have found that the addition of foreign 
matter to disinfectants decreases their efficiency and that a re- 
duction in temperature of the disinfectant has a similar effect.* 
A certain amount of foreign matter was undoubtedly introduced 
into the disinfectants by the methods employed by the writer. 
The addition of 10% red soil to a 1-1500 solution of bichloride 
did not increase the time required to kill B. citri by the Hill 
method. 

The effect of two 1-1500 solutions of bichloride kept at dif- 
ferent temperatures was tested upon B. citri. One solution was 
kept at a temperature of 80 degrees F. and the other was kept at 
a temperature of 44 degrees F. The time required to kill B. 
citri in the solution kept at 80 degrees was 30 seconds, while the 
time required to kill the organism in the solution kept at 44 
degrees F. was 40 seconds. Thus a reduction in the temperature 
of bichloride solutions increases the time required to kill B. citri. 

•SmWi, E. P— fiuterla in relation to plant dkeutf, VoL H, pp. 1B2-I>e (leil). 
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Plat* II, — Effect of zenolinm, bichloride, carbolic acid and creolin on B. 
eitri: a, check, filter-paper metiiod; b, check, glass rod method; e, B. eitri 
kept in 2% solution of carbolic acid for 20 aeconds, filter-paper method; 
d, B. eitri kept in a 1-100 solution of zenolium 2\i, minutes, glasa rod method; 
«, B. eitri kept in a 1-100 solution of Creolin-Pe arson 50 seconda, filter- 
paper method; /, B. eitri kept in a 1-200 solution of bichloride of mercury 
2^ minutes, glass rod method. (Original.) 
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In order to make allowances for these variations it is always 
well to make up dlsinfectaDts somewhat stron^r than is indi- 
cated in the above table. When the weather is cold, or when 
foreign matter is likely to be added to the disinfectant with 
objects immersed in it it is well to increase the strength of the 
disinfectant. 

It has been found that objects which are removed from a 
solution usually dry off in a period of one minute. For objects 
which are merely dipped into a disinfectant, a strength should 
be selected which will kill B. citri in a period of at least one 
minute by all of the tests outlined above. The following disin- 
fectants have been found to kill B. citri in a period of at least 
one minute by all of the methods used : Bichloride of Mercury 
1-1500, Chlorazene 1-250, Trikresol 1% solution, Lyaol 1% 
solution, Creolin-Pearson 1% solution, Carbolic Acid 3% solu- 
tion. Formaldehyde 8% commercial (3.2%), Kreso 1-40, Zeno- 
lium 1-25, Maldezone 1-5, and Avenarious Carbolinium, full 
strength. 



Robert W. Sooapott, 
University of California. 

Citrus blast is a comparatively new disease of a bacterial 
nature affecting citrus trees, particularly the orange, and is 
endemic to the citrus sections of northern and central California. 
This disease was first observed by the writer near Palermo, 
Butte County, in 1912, but did not assume economic importance 
until 1915. At that time, following a late wet spring which 
provided climatic conditions favorable for its activity, it spread 
rapidly and became a problem of a somewhat serious nature in 
Butte County citrus districts. Attention was called to it and 
the name "citrus blast" proposed by Professor J. Eliot Coit of this 
station in 1916.* Since the season of 1915 citrus blast has con- 
tinued to spread and has now been reported from practically all 
parts of the citrus producing districts of northern and central 
California, although as yet it has not been found in southern 
California. In view of the fact that in 1915 it was confined to 
only two local areas its spread must be considered very rapid. 

*Colt, J. E. Cltnu Blut— B New DEhsk In CalltDrnia. Univ. Culil. Jour. Af. Wt; 
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As knowledge of its characteristics is as yet very meager among 
citrus growers it is entirely possible that this disease has a much 
wider distribution than is now suspected. This last season was 
quite favorable to its activity and citrus blast manifested itself 
in a more virulent form than ever. The writer made a trip early 
in last April thru the OroviUe-Palermo citrus area and found the 
disease everywhere and in a much more virulent form than he 
had ever observed it before. Other members of the College of 
Agriculture have reported it as particularly widespread and 
severe during the last season. 

Disease Characters 

Citrus blast is often mistaken by the uninitiated for frost 
injury, which it resembles to a certain degree. The early spring 
stage bears a marked resemblance to pear blight (see Plate III) . 
This similarity is as real as apparent when the life history of the 
disease and its mode of infection are known. 

Infection is apparently confined to new spring growth or un- 
seasoned wood produced the last season, and occurs mainly at the 
junction of the petiole and blade of the leaf. Apparently a 
certain amount of infection also occurs at the tips of the very 
young leaves and tender shoots. Upon infection, the leaf turns 
pale yellow, then darkens irregularly in spots and wilts in place, 
where it later shrivels and dries, still hanging to the shoot. Once 
established, the disease progresses rapidly down the shoot toward 
the older wood. Only relatively new growth is affected, the older 
limbs possessing greater resistance. The young shoots are often 
killed back to the older wood, including a portion of the bark 
about the base of the shoot. At these points characteristic lesions 
are formed. (See Plate IV.) It is not unusual to 6nd a branch 
several feet long with every node affected in this manner. If 
the disease is virulent and conditions favorable, as was the case 
last season, it may attack branches of the previous season's 
growth as large as a half inch in diameter, killing them back for 
a distance of several feet The killed area about the base of the 
infected leaf or shoot varies considerably in size and is ordinarily 
more or less irregular in shape, frequently extending some dis- 
tance along the stem. (See Plate IV.) In the case of younger 
growth, girdling may occur about the point of infection with 
the resultant death of the shoot to this point. The rapidity with 
which the disease spreads is remarkable and only a few days of 
the proper weather conditions are required for serious dajnage. 
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With the approach of summer, activity is retarded by the low 
humidity and in midsummer the disease is apparently quiescent. 



Plate IV. — Citrus blast. The characteristic lesions or cankers produced 
at the base of infected leaves. (Courtesy Div. of Plant Fat^oloey, Univ. of 
Cal. College of Agr.) 
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The wilted leaves and killed shoots shrivel and dry and become in- 
fected with sundry saprophytic fungi among which are common 
withertip, Cladosporium, and Botrytis. The line of separation 
between healthy and dead tissue becomes very clear-cut and 
definite. In early summer the lesions often exude a pinkish 
resinous gum or bacterial slime. Such lesions and all the dead 
tissues later take on a characteristic dark red color. The dead 
twigs when dry are very hard and tough. During the healing 
process wound callus is developed at the infected nodes, which 
raises the dead lesions up in the form of scab-like masses. These 
are sloughed off in the course of time, leaving very characteristic 
scars which are visible for several years. Later ia the season the 
effects of the disease are masked by the new growth and to find 
it at this time one must examine those branches with a diameter 
of less than three-quarters of an inch for the presence of the 
cankers. 

Causal Obganism 

Even before citrus blast had been carefully studied all indi- 
cations pointed to a bacterial causal organism. Its remarkable 
rapid activity and spread from infected orchards to those on the 
windward side alone, together with its marked resemblance to 
pear blight and complete absence of any external indications of 
a fungus nature early pointed to a bacterial cause. It remained 
for H. A. Lee, formerly connected with the Division of Plant 
Pathology of this station, to isolate the causal organism which 
proved to be a new bacterium.* This bacterium he called 
Bacterium citrarefaciens from its withering effect on citrus 
leaves. (See Fig. 77.) It does not invade the vascular tissues 
but concentrates in the parenchymatous tissues, destroying the 
cell structure. He succeeded in isolating the organism from 
lesions which had been dried for four months, which is very sig- 
nificant in establishing the fact that the disease may exist over 
the summer in the dead lesions. 

Damage Done by Citbus Blast 

Citrus fruit is produced on wood of the current season's 
growth. This puts out in early spring, bearing the fruit buds 
which open in April. As has been stated above, under favorable 
moisture and temperature conditions this tender new growth 
may be very seriously attacked by citrus blast. Depending on 
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the stage of growth, the 
character of the damage 
varies. Attacks early in 
the season inay kill all 
this fruiting brush back 
to the old wood, but If 
weather conditions 
change it may be killed 
back only part way. 

In the event that the 
first named condition oc- 
curs, new fruiting brush 
must be grown, and this 
draws on the reserve 
food and strength of the 
tree. Blooming is delay- 

ri(C. 77.-Cit™ Wrt, BoMum rilrar,- '^ ""'t"^' ""^^ »"'' *f 
ftunena, grreaUy magiiified. Note the polar normal processes of 
flagella. (ConrteBy Div. of Plant Pathol- nntritinn in thp tree 

offy, Univ. of Cal. College of Agr.) nutntion in cne Tree 

SO weakened and dis- 
turbed that the proportion of fruit "setting" may be reduced. If 
the new wood is only killed back part way, a resprouting of the 
uninjured portion occurs which, while not delaying blooming so 
long, may have the same general effect as the damage in the 
previous case. In addition, this resprouting may result in an 
abnormal clustering of the flowers, which is not desirable. 

It very frequently happens in northern citrus districts that the 
trees are in bloom when conditions occur which are favorable to 
the disease. Sometimes the flowers are attacked and killed, in 
which case no compensatory growth occurs. The main damage, 
therefore, consists of a reduction of the leaf area and the loss of 
a portion of the fruit-bearing wood. 

AfOISTUBE AND TEMPERATURE RELATIONS 

Citrus blast is not active except when a certain optimum com- 
bination of moisture and temperature conditions occurs. Such a 
combination is possible in California only during late winter and 
spring or occasionally for short intervals in the fall after the 
rainy season has begun. Activity is inhibited by dry air, which 
is the rule in California except during and immediately after 
rainy spells. Apparently the bacterium is not active at relatively 
low temperatures. During the ordinary winter season no citrus 
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blast activity can be seen but with the advent of spring when the 
average daily temperature rises and the weather is damp and 
warm activity begins. In years when the rainy season is late this 
period of possible activity is prolonged and the'damage is much 
more severe than usu&l. Seasons of this sort occurred in 1915 
and 1917. Moreover, in the northern citrus sections where the 
rainfall is normally somewhat greater than further south, it fre- 
quently happens that a warm damp spell will coincide with the 
early spring flush of growth. Such conditions are ideal for the 
rapid spread of citrus blast. The disease leaves its quiescent 
state and spreads with great rapidity thru the orchards. A few 
days of this sort of weather are sufficient to cause serious damage. 
With the coming of the dry season activity is stopped and the 
disease becomes quiescent. 

Prom the moisture and temperature relations discussed above 
it can readily be appreciated that in a more tropical climate 
where the atmospheric humidity is high citrus blast might prove 
a very serious disease. Indeed, under California conditions its 
activity is restricted to a period so short that we cannot even 
hazard an opinion as to its possible damage were it under tropical 
conditions. 

Control Measures 

Very little in the nature of measures for control or eradication 
has been tried up to the present time. Some growers have prac- 
ticed pear blight control methods but without any marked 
success. So far as is known, absolutely nothing in the way of 
prevention by spraying has been tried. This apathy on the part 
of growers as to preventive measures is due to the relative new- 
ness of the disease and the lack of knowledge concerning its 
characteristics, as well as the fact that it is only in late seasons 
that it causes serious losses. Since it is bacterial in nature, we 
may expect that efficient control will be difficult. .Undoubtedly 
the bacterium lasts over the dry summer in the cankers or lesions 
and becomes active again when climatic conditions are favorable. 
Therefore careful pruning out and burning of all infected growth 
would seem to be the moat practical means of eradication. This 
practice will probably prove more difficult and expensive with 
citrus trees than with pears or apples, because of their evergreen 
nature which makes it much more difficult to find the lesions. 
Further, citrus trees have a quite different habit of growth and 
much more fine brush which will considerably enhance this diffi- 

Coo^Ic 



130 State Plant Board of Florida 

culty. Altogether we may say, that as yet we have no method 
which promises satisfactory control. 

It is to be hoped that in the near future comprehensive in- 
vestigations on the manner of distribution, methods of control 
or eradication, and other important questions will be undertaken. 



DEPARTMENT OF UTRDS CANKER ERADICATION 

Report on Eradication Work fob Quarter Ending 

Becembeb 31, 1917. 

The following report on the canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, during the three months ending 
December 31st, has been compiled by Mr. Frank Stirling, General 
Inspector; 

Quarter Ending December 31, 1917. 

Citrus grove trees inspected 3^61^98 

Citrus nursery trees inspected 10,394,720 



Inspectors employed . 

New properties showing infection . 



Total properties showing active infection . 

Grove trees found infected 

Nursery trees found infected . 



Counties in which active infections were found 1 

General Summary 

Florida counties in which canlcer has been found 22 

Grove trees found infected since May, 1914 13,708 

Nursery trees found infected since May, 1914 342,254 

Number properties infected to December 31, 1917 477 

(This number includes nine (9) properties which have shown 
re-infection. When parts of infected properties have been 
sold the portion disposed of, when infected, is carried as 
another infected property under the name of the new owner.) 

Properties declared no longer "danger centers" 415 

Properties still classed as "infected" December 31, 1917 B2 

The following table shows the number of citrus grove trees 
found infected with canker during each month from the begin- 
ning of the eradication work to December 31, 1917 : 
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1914 


1916 


1916 ' 


1917 






Jan 


Roe 


Jan. 


...... 86 


Jan. 


14 






Feb 


ItH) 


Feb. 


21 


Feb. 


4 






Mar 




Mar 


49 


Mar. 








Apr 


408 


Apr. 


49 


Apr. 


169 


May 


10^ 


May 


1(M2 


May 


338 


May 


5a 


June 




June 




June .... 




June 




Jnly 


. 275 


My 


651 


July .... 


349 


July 


39 


Au^. 


.i»ia 


Aug 


lK4f> 


AuJ. .... 


219 


Aug. 




Sept 




Sept 




Sept. .... 


124 


Sept 






fififi 




«14 




451 




2 


Nov 


77JI 


Nov 


494 


Nov 


131 


Nov 


1 


Dec 


. 866 


Dec 


256 


Dec 


27 


Dec 


1 



DEPARTMENT OF FORT AND RAILWAY OfSPECTIOK 

RBPOBT FOR THE QUARTER ENDING DECEMBER 81, 1917 

The following report on the inspection of shipments and im- 
portations, all ports and stations, has been compiled by Mr. K. 
E. Bragdon, Deputy Port and Railway Inspector : 

Ships and Vessels Inspected: 
From foreign ports - 



From U. S. ports other than Florida .. 

From Florida ports 

Total , 



SBIPUENTS iNSFECmD: 

ArriTing by water: 

Passed 

Treated and passed . 
Returned to shipper . 



Detained, subject to return by shipper 2 

Contraband destroyed 191 

S 
Arriving by land — Express, Freight, Wagons, Etc.: 

Passed 401 

Treated and passed 18 

Returned to shipper 267 

Detained, subject to return by shipper 287 

Contraband destroyed 46 

1 
Total shipments inspected 
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Pbincipal Pests and diseases Intercepted 



Insect or Disease 



Number of 
ahipments 
ir^eated 



Aphis ap Chrysairthemum I Cuba 

Apkia sp Hibiaeua 'Cuba 

Aphis sp. ....|Eo3e 'New York 

Aspidiotus britannieue Cocoa palm Florida 

Aspidistra scale .... . . Anthurium sp illlinois 

Aspidistra scale Unknown plant jlllinois 

Black scale Gardenia i Pennsylvania. 

Black scale '.Hoffmannia sp Illinois 

Black scale jPoinsettia Cuba 

Boisduval'a scale •Billbergia sp Illlinoia 

Boisduval's scale iKarataa princepe Illlinois 

Boisduval's scale " 

Boisduval's scale 

CoecuB ep 

Crown gall . 
Crown gall . 



Palm 'New York .. 

Unknown plant Illlinois 

Miconia magnifica Illlinois 

Alva bush No, Carolina.. 



Crown gall Plu 



Apple ., 



. Riibus ap 

.. Miconia magnifica. 

. Palm 

. Palm 

.. Acantkorhiza aeuleata. 



Georgia . 

Ohio 

New York .... 

Illinois 

Connecticnt 
New York .... 

niinoia 

Illinois , 

Illinois . 

New York .... 

Illinois 

■ Florida 



Crown gall . 

Crown gall 

Cyanophyllum scale .. 
Cyanophyllum scale . 
Cyanophyllum scale . 
Dictyospermum scale .. 
Dictyospermum scale JAntkurium sp. .. 

Dictyospermum scale ..iBillbergia sp 

Dictyospermum scale ..Palm 

Dictyospermum scale ..lUnknown plant . 

Florida red scale .' Cocoa palm 

Florida red scale \Ficus sp |Florida 

Florida red scale 'Ficus sp illlinois 

Florida red scale |Pa[m IConnecticut 

Florida red scale Palm ...- New Jersey .... 

Greedy scale , iRoae [Florida ', 

Green shield-scale \AntkuHum sp illlinois I 

Hairy root Euonymua |Alabania 

Long scale ..'Citrus Florida 

MeaJy-bug Miconia magnifica illlinois I 

Mealy-bug 'Metrosidcros 

I floribimda I Pennsylvania. I 

Mealy-bug Palm ^Connecticut ..1 

Mulberry whitefly Holly iNo, Carolina..! 

Nematode root-knot ....iFig [Alabama I 

'Fig Florida 

Fig Georgia 

Fig No. Carolina.. 

Fig So. Carolina. - 

Grape Florida 

Mulberry Iowa 

Peach Florida 

Peach Georgia 

Rose New York 

Cuba 

Georgia . 



Nematode root-knot 
Nematode root-knot 
Nematode root-knot 
Nematode root-knot 
Nematode root-knot 
Nematode root-knot 
Nematode root-knot 
Nematode root-knot 

Nematode root-knot . .. . 

Orikezia insignia Chrysanthi 

Peach borer ; Peach 



Perforated palm scale.. 'Palm Connecticut . 

Pineapple scale Dracena Illinois .. 

Pine apple scal e Billbergia sp- Illinois .. 
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Purple scale Citrus 

Putnam's scale 'Acer sp. .,. 

Putnam's scale lAppIe 

Rose scale Raspberry . 

Rose scale Rose 

1 Jose scale , Apple 



.. Florida .... 

-Ohio 

..Ohio 

.. New York .. 
Georgia 



San Jose scale Cherry Georgia 

San Jose scale Peach ,'.. Florida 

San Jose scale jPeach Georgia 

San Jose scale Peach Michigan .. 

San Jose scale Pear Georgia 

San Jose scale Pecan Florida 

San Jose scale iPlum Florida 

San Jose scale Plum Georgia .. 

San Jose scale Plum iKentucky .. 

San Jose scale Plum Pennsylvani 

San Joae scale ^Unknown plant No. Carolin 

Snow scale ;Citni8 Florida 

Soft scale Ficve sp Illinois 

Soft scale \Pinanga sp. (Palm) .... Illinois 

Tree-hoppers iCamphor .Florida 

Walnut scale Cherry ilndiana 

Walnut scale (Peach Florida 

Whitefly .Citrus Florida 

Whitefly Privet jAlabama - 

Woolly apple aphis ;Apple Georgia 



I Number of 
shipments 
infested 



PARCEL POST PLANT INSPECTION 
QuAETEE Ending December 31, 1917 

Parcels Inspected: 

Passed 904 

Treated and passed 18 

Returned to sender . 2 

Detained, subject to return by sender I 

Infested or infected parcels destroyed 1 

Total Parcels Inspected 

Principal Pests and Diseases Intercepted 



Bruekita sp Cow peas Florida 

Dictyospermum scale... Palm New Jersey .. 

Florida red scale Palm ..- New Jersey .. 

Nematode root-knot ... Unknown plant Kentucky -.. 

Rose scale Raspberry Iowa 



Number of 

parcels 
infested 
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It is with feelings of the keenest regret and of personal loss, 
not unmixed with pride, that the news of the death of Redding 
A. Dukea has been received by the membera of the Btaflf of the 
State Plant Board: regret that one who had been associated 



Redding A. Dukes 

with us in our work should have been gleaned by the grim reaper, 
personal loss in that we who were his co-workers would hereafter 
carry on our work without the thought that he would again 
sometime be working by our side, pride that one of our number 
had given his life in the service of our country and in the defense 
of world democracy. . The death of Mr. Dukes occurred at Camp 
Jackson, S. C, on Jan. 3rd, 1918, as the result of cerebro spinal 
meningitis. At the time of his death Mr. Dukes was attached to 
the 13th Co., 4th Training Battalion, 156th Depot Brigade. His 
untimely death deprives the country of the services of a promising 
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youn^ man, for as evidence of the high esteem in which he was 
held and the regard which his superior officers had for his abili- 
ties Mr. Dukes had been assigned for duty at the Officers Train- 
ing Camp with orders to report Jan. 5th. 

Redding A. Dukes was bom at Worthington Springs, Fla., on 
Nov. 14, 1887, and was educated in the public schools and at the 
University of Florida, from which latter institution he was 
graduated in the class of 1916. While at the University he 
specialized in Agriculture and Horticulture and this training 
specially fitted him for the duties he was called upon to perform 
when he became an attache of the State Plant Board and an 
Agent of the Bureau of Plant Industry, U. S. D. A. Almost 
immediately after his graduation Mr. Dukes was appointed an 
Agent of the Bureau and an Inspector of the Board, after having' 
passed with honor an examination as to his qualifications and 
thereafter served faithfully in the various positions to which he 
was assigned in the co-operative work being done by these 
two forces in the eradication of citrus canker. In this work he 
wa8 of great help and his experience, studious habits and train- 
ing made him a valuable man in the service. In November of 
1917 he cheerfully and willingly answered the call of his country 
and humanity and entered the U. S. Army, being one of the many 
men of our force who responded to the call. 

The death of Redding A. Dukes means to us the loss of a friend 
and co-worker. It also means that forevermore his name will be 
held in our memories as the first of our number to have sacri- 
ficed his life on the altar of liberty. 
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Eradicate The Boll Weevil? The present is a period 
characterized by huge undertakings, so much so in fact that we 
have come to accept as a matter of course the raising of huge 
armies, the organization of stupendous business enterprises and 
the accomplishment of engineering feats heretofore considered 
impossible. 

This spirit of progress, this willingness to undertake the ap- 
parently impossible, is also found in the fields of economic ento- 
mology and applied plant pathology. No longer is the scientist 
satisfied with sprayings or other measures which bring about a 
fairly "satisfactory!' control of an injurious insect or plant dis- 
ease. He seeks for means whereby the arch enemies of agricul- 
ture may be annihilated; if not from the earth, at least from 
considerable areas on its surface. Eradication — which is but 
another name for complete annihilation — is the goal now aimed 
at by entomologists and plant pathologists in applying their 
respective sciences for the benefit of agriculture. 

A new principle in the warfare against pests and diseases is 
now being recognized, namely, that it is more economical to 
eradicate an injurious insect or disease, even at a-cost of several 
million dollars, than to keep up a running warfare with it for all 
time to come, the aggregate cost of the latter and the losses sus- 
tained being many times grreater than the cost of eradication. 

Attempts to apply this principle are not hard to find. In 
Florida, for example, over $900,000 has thus far been expended 
in the eradication of citrus canker and the success of the under- 
taking seems now assured even though the total cost may reach 
one and a quarter or even one and a half million dollars. The 
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result of this undertaking will be the salvation of an industry 
representing an investment of a quarter billion dollars and 
yielding an annual return of ten or more millions. 

Near Houston, Texas, the Federal Horticultural Board, in 
cooperation with the Texas authorities, is now engaged in eradi- 
cating the pink boUworm. Approximately one thousand men are 
engaged in this undertaking and the weekly expenditure is in 
the neighborhood of $15,000. The area in which cotton fields 
are infested covers five million acres. The success of this eradi- 
cation campaign will mean that the South's staple crop, cotton, 
will be saved from the ravages of an insect which is at least the 
equal of the boll weevil in destructiveness. 

The investigations and experience of the past twenty years 
have shown conclusively that the boll weevil has no food plant 
other than cotton, that it can in fact subsist only upon the parts 
of the living plant. Not even cotton seed or cotton seed meal will 
serve the beast as an emergency ration. Of the countless thou- 
sands of boll weevils kept under observation by entomologists 
not one has ever lived a full twelve months. If, therefore, the 
growth of cotton were completely prevented throughout the en- 
tire infested area of the country — and this area is nearly co- 
extensive with the cotton growing area east of the Rocky Moun- 
tains — for a period of not less than twelve months, the pest would 
be exterminated. No boll weevil could live through such a period 
of enforced starvation to start infestation in the crop of the 
season following. The suggestion is not a new one by any means : 
it has been put forth annually since the weevil first invaded south 
Texas from Mexico, but has not apparently been regarded 
seriously by the agricultural authorities mainly, no doubt, on 
account of the number and nature of the practical difficulties in 
the way of applying the method. It has been argued that all the 
farmers could not be induced to dispense with cotton growing 
for one season and that, even were no cotton crop planted, volun- 
teer cotton along roadways, around farm buildings and in waste 
places would serve as breeding places for the weevil and thus 
tide it over the "no-cotton" year. It has also been suggested that 
for the Southern States to go out of cotton for one year would 
result in little less than an upheaval and demoralization of the 
industries dependent mainly or entirely on cotton and its by- 
products. 

That one hundred per cent cooperation on the part of the 
farmers, in refraining from cotton culture for one year, could 
not be secured goes without saying. Abstinence from cotton 
culture during the year in question would have to be made com- 
pulsory and would require suitable legislation by Congress and 
by all of the states affected. Objections would be made to such 
legislation, but by the time our war with Germany is over we will 
have become accustomed to federal regulation of our industries, 
activities and even personal habits to a degree heretofore un- 
dreamed of. The farmers will by that time have a far different 
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attitude towards federal or atate regulation than they have had 
in the past. To prevent cotton culture in all the Southern States 
would, except as to the area involved, be in no essential respect 
different from what is now actually being undertaken by govern- 
ment and state in several south Texas counties. So far as the 
area is concerned, it is not materially greater than that formerly 
infested by the cattle tick and it is everywhere conceded that 
eradication of the latter will soon be complete. 

Volunteer cotton could be located and destroyed by competent 
inspectors ; in short almost every acre of land in the South would 
have to be thoroughly patrolled for this purpose. Finding cotton 
plants is a far easier task than, for example, detecting minute 
canker spots on orange and grapefruit leaves in groves contain- 
ing thousands of large trees. Technically trained inspectors 
would not be necessary : every farmer in the South is already a 
qualified inspector, provided only that he is a man of sterling 
worth, conscientious and reliable. Practically every county in 
the cotton area already has its demonstration agent and each 
state has its corps of skilled entomologists and quarantine offi- 
cials. Thus is the skeleton work for the necessary organization 
already at hand. 

Such an attempt would perhaps be unwise until after the war 
and, in any event, several — perhaps three to five — ^years prepara- 
tion should be made for the "no-cotton" year, during which 
period the necessary legislation would be enacted and the organi- 
zation perfected for the task itself. With from three to five years' 
advance notice as to the year in which no cotton would be grown, 
it would seem that both farmer and manufacturer could make 
adjustments which would largely or entirely obviate the conse- 
quences which would follow a failure of the cotton crop for a 
single season. Farmers could, for example, greatly increase their 
cotton acreage during the season or seasons preceding the no- 
cotton year. The no-cotton year would afford opportunity for 
the production of large amounts of feedstuffs and forage so that 
an unusually large cotton acreage could be planted in the year 
immediately following the no-cotton year. With the boll weevil 
disposed of, it seems reasonable to suppose that at least as much 
cotton could be produced in two seasons as is now produced in 
three. Thus for the three-year period — one year without cotton 
and two without boll weevils — the cotton production of the Soulii 
would be practically the same as if the growing of cotton for the 
one season were not dispensed with. Once the weevil is eradi- 
cated there is no reason why it should ever again become estab- 
lished. We know more now about keeping pests out than we 
did thirty-six years ago, when the weevil marched boldly across 
the Mexican border — and kept on marching. 

There is no feature of such an eradication plan which is im- 
possible of accomplishment. The only question is, are we as 
Americans willing to tackle a really big thing in the entomolo- 
gical field and "put it across?" 
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THE FINK BOLLWOSM PROBLEM IN THE ONITED STATES 

W. D. HUNTBS 

Federal Horticultural Board, U. S. Department of Apiculture. 

Introduction in Mexico 
In 1910 a Greek, who bad been engaged in cotton planting in 
Egypt, arrived at Washington to urge the importation of Egyp- 
tian cotton seed and the establishment of the production of 



Pig. 78. — Difference between injury by common bollworm and by pink 
bollworm: left boll shows injury by the ordinary bollworm (Heliosis 
obtoleta) — note the large orifice with raised edges; right twil shows 
inJQZT by the pink bollworm — note the comparatively small clean-cut 
oriflces in carpel. The difference ia so great that the work of the two 
insects can easily be differentiated, even if only a portion of a carpel of 
« boU is found. (Original.) 

Egyptian cotton in the United States. For various reasons thia 
man was not employed by the Department of Agriculture. He 
proceeded to Mexico in a short time, and located at Monterey ■ 
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where he interested a company owning large tracts of land in 
the planting of Egyptian cotton in that country. In 1911 this 
company imported one hundred and twenty-five sacks of Egyp- 
tian cotton seed which was planted in the immediate vicinity of 
Monterey. This seed was not disinfected and must have been 
infested by the pink Iwllworm. Naturally the infestation did 
not develop to any great extent with the first crop, which was 
large and attracted considerable attention. As a consequence 
much of the seed produced was shipped for planting to the 
Laguna region where the bulk of the Mexican cotton is pro- 
duced. In this way the pink bollworm was spread in a very 
short time throughout a large territory in Mexico. It has 
been found that practically all of the plantations in the Laguna 
are now infested. Some of them showed a falling oflf in the crop 
of 1917 of from fifty to seventy-five per cent. 

Two other infestations in Mexico are known to have resulted 
from seed shipped for planting purposes from the Laguna. One 
of these localities is near Allende, about forty miles south of 
Eagle Pass. The other is immediately opposite Del Rio, Texas, 
where about two hundred and fifty bushels of Laguna seed were 
planted in 1917. 

The determination that the pink bollworm occurs in Mexico 
was made early in November, 1916, as the result of the sending 
of specimens of what was recognized as a new pest from a 
plantation in the Laguna via Mexico City to Washington. As 
soon as this information was at hand the Federal Horticultural 
Board stopped the further importations of seed, and began ener- 
getic steps to remove the danger of the infestation of the Texas 
fields as the result of the arrival of the seed which had been 
shipped in during the several preceding months. 

, INTEODUCTION IN THE UNITED STATES 

In 1916, for various economic reasons, large quantities of 
Mexican seed were shipped to the United States. The total 
amounted to more than five hundred carloads. This seed was 
shipped to eleven mills in Texas for crushing. 

The first step taken by the Federal Horticultural Board was 
to trace the various carloads of seed to their destinations and 
as far as possible to expedite crushing. Customs house records 
made it possible to locate all of the seed without difficulty. The 
mill owners were called together ; the danger was explained and 
Q-operation was immediately forthcoming in all of the sui 
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tions made by the Department. As soon as seed could be crushed 
special means were taken to have all of the mill premises cleaned ; 
that is, the chutes, conveyors and roadways were freed of cotton 
seed. 

In 1917 a number of special men were employed to scout the 
fields growing in the vicinities of the mills which had received 
Mexican seed. This work was continued actively throughout 
the season. In September one slight infestation was found in 
the immediate vicinity of the mill at Heame, and during the 
following month a similar infestation was found at Beaumont, 
where one hundred and fourteen carloads of seed had been 
received. 

At both Heame and Beaumont immediate steps were taken 
to destroy the infested fields and to safeguard in various ways 
the cotton and cotton products originating in the localities. The 
plants were uprooted or chopped down and burned with the aid 
of oil. The fields were then carefully gone over and all vestiges 
of cotton removed. Over seven thousand acres were treated in 
this way at an average cost of $10.72 per acre. The cotton prod- 
ucts were exported as far as possible and the seed crushed under 
supervision. 

Shortly after the discovery of the pink bollworm in Jefferson 
County the presence of the insect was determined at Anahuac on 
Galveston Bay. It was first thought that this infestation was 



Pig. 79. — Laborers enga^d, under direction of the Federal Horticul- 
tural Board, in destroying all cotton plants, bolla, locks and seeds in the 
area in southern Texas which waa found infested by the pink bollworm 
in the latter part of 1917. (Photo by Ed. L. Ayera, Texas State D^t. 
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due to the carriage of Mexican seed from Beaumont about sixty 
miles away. Most careful investigations, however, failed to 
reveal any proof that the Galveston Bay infestation was attrib- 
utable to the Beaumont seed. As the investigations proceeded 
further infestation was found around Trinity Bay, extending 
as far as Galveston County. 

The only explanation of the infestation around Galveston Bay 
which is at all satisfactory is that it was due to the washing 
ashore of a considerable number of bales of Mexican cotton in 
the great storm of August, 1915. Several thousand bales of 
this cotton have been traced to Galveston where they were on 
the docks at the time of the storm. Altogether more than twenty 
thousand bales of cotton, in which a portion of the Mexican 
bales were included, were washed ashore. They were salvaged 
at various points around Trinity Bay from Smith's Point on the 
East to Texas City on the West. In many cases the force of 
the water had broken the bands and the cotton with the con- 
tained seeds was scattered over a wide territory, A fact which 
tends to corroborate the theory of the establishment of the pink 
bollworm through the wreckage of the Mexican cotton is that 
the infestation has been found to be heavier near the water line 
and to become gradually less towards the interior. While it has 
not been possible to prove beyond all doubt that the foregoing 
is the true explanation of the origin of the Galveston Bay in- 
festation, it is by far the most satisfactory theory which has 
been propounded. Mr. Busck, who is our leading authority on 
the pink bollworm, and who has studied it in Mexico, especially 
in relation to the degrees of infestation resulting from introduc- 
tion at different dates, is convinced that it is not necessary 
to go back of 1915 to explain the situation around Trinity Bay, 
and that the natural spread of the insect and its carriage in 
seed for planting purposes from farm to farm would explain 
fully the extent of the infestation which has been found to exist. 

Plan of Work Against the Pink Bollworm 

The work which the Department of Agriculture has under 
way to remove the menace of the pink bollworm may be classified 
in five groups as follows : 

1. Exclusion from the United States of cotton seed from all 
foreign countries. 

2. The fumigation of all bales of foreign cotton, arriving 
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at the United States, in vacuum chambers under Federal super- 
vision. 

3. The regulation of the traffic from Mexico, which includes 
the interior fumigation and the exterior spraying of all cars. 

4. The eradication of the insect in Texas in co-operation 
with the State Department of Agriculture under a special law 
provided by the Legislature. This includes the operation of 
three cotton-free zones of considerable size. 

5. Work in Mexico looking towards the eradication of the 
insect in that country to eliminate the possibility of further 
infestation of the United States from that source. 

The importance of excluding all foreign cotton seed from the 
United States is evident and means have been provided by the 
Federal Horticultural Board in co-operation with the Customs 
Service to enforce the embargo. The only existing danger in 
this connection is in mail shipments, and efforts are being made 
to increase the extent of control over such shipments. 

The United States normally receives about two hundred thou- 
sand bales of foreign cotton annually. This is all admitted under 
permits issued by the Federal Horticultural Board at specified 
ports including only Boston, New York and San Francisco. As 
a condition of entry the bales are all fumigated with hydrocyanic 
acid gas in vacuum chambers. This is the outcome of a long 
series of experiments performed at Washington and elsewhere 
in which it was determined that the system was effective and 
practicable. 

The protection secured at the Mexican Border Ports is under 
strict rules and regulations, including the disinfection of freight, 
cars, baggage and express. The necessary men are located at 
all of the ports and the work now consists of excluding all cars 
which show traces of cotton seed as well as the fumigation of 
all commodities related to cotton, or which might by any possi- 
bility have been subjected to contamination. As there is a 
possibility that the pink boUworm moth might be brought in 
on the outside of cars, or on the running gear, the spraying of 
all cars which would possibly come in contact with the insect 
in Mexico is required. 

A preceding paragraph has dealt with the work of the eradi- 
cation of the insect in Texas, but an additional word should be 
given about the cotton-free zones. One of these is at Heame, 
where the original infestation was found. It consists of a 
circular area with a radius of two and one-half miles about the 
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only fields which were found infested after very careful investi- 
gation. The second non-cotton area is in Southeastern Texas, 
and extends from Jefferson County on the East to include a 
portion of Fort Bend County on the West. This is by far the 
largest and most important of the cotton-free zones provided. 
The third consists of three counties on the Rio Grande opposite 
the infestation found in Northern Mexico. 

There has naturally been some opposition to the establishment 
of cotton-free zones in Texas, especially in the Southeastern 
district, where the cultivation of cotton has been increased 
greatly within the last few years. The State ofiicials, however, 
have been fully alive to the importance of the situation and the 
necessity of taking the most drastic steps provided for by law. 
The opposition has been local. The great majority of the farm- 
ers in the district have been quite in sympathy with the work. 
At the present writing it is evident that local opposition is 
diminishing, and there is every indication that a satisfactory, 
absolute cotton-free zone will be provided. 

It is proposed to prohibit the planting of cotton in these zones 
for a period of three years. 

The work in Mexico, which is under the direction of Mr. 
August Busck, consists of educational features looking toward 
co-operation with the planters and the Government in the eradi- 
cation of the pest in the Laguna. SufHcient damage has been 
done in the Laguna to convince the planters that they must do 
something to protect their interests. The Ifmds are controlled 
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by comparatively few persons. The situation is isolated, and 
there is considerable probability that a voluntary cotton-free 
area will be established throughout the Laguiia. Similar possi- 
bilities exist in the case of the two other infestations in Mexico 
to which reference has been made. 

In connection with the general work in Mexico Mr. Busck has 
two technical assistants making a complete study of the life 
history and bionomics of the pink bollworm. The investiga- 
tional work which has been done heretofore, while good in its 
way, was not under conditions closely approaching those of the 
United States. The Egyptian and Hawaiian observations need 
to be repeated and multiplied so that we will have the fullest 
possible information regarding the habits of the insect under 
such conditions as exist on this continent. 

Nature and Amount of Damage 

The pink bollworm affects cotton production in several ways. 
It destroys a certain number of bolls or portions of bolls in 
which case the lint produced is short and kinky. In some cases 
as much as 76 per cent of the crop is lost in this way. The 
injury however, does not end with the reduction of yield of lint. 
The crop of seed is correspondingly reduced and what is ob- 
tained is of light weight and poor grade. In the crushing of 
Egyptian seed in England it was found that the oil content was 
lower than normal by about 20 per cent, that the oil actually 
secured was of dark color, and comparatively low value. The 
work of the insect is also of importance in connection with seed 
for planting. The percentage of germination is naturally low 
and much larger quantities must be planted to secure a stand. 

The most accurate information concerning the damage by 
the pink bollworm is in a recent paper by L. H. Gough. The in- 
vestigator conducted studies in lower and middle Egypt to de- 
termine the number of bolls attacked by the pink bollworm. 
The samples consisted each of 100 green bolls taken at random 
in fields in various localities. These samples were sent to Cairo 
where they were given a very careful examination. The total 
number of bolls examined in this work was 106,400 and the 
examinations continued from July to November. The following 
are the results of this investigation: 

Percentage infested during July less than 10. 

Percentage infested during August from 10 to 25. 

Percentage infested during September from 25 to 75. .^ , 
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Percentage infested during October from 75 to 89. 

These figures show in a very atrilting manner the great dam- 
age of which the pink boUworra is capable. They may be taken 
as a fair indication of the injury which would be done in the 
United States as the seasonal conditions here are similar to those 
in Egypt. In short, they show approximately 25 per cent of 
the August bolls and 50 per cent of the September bolls would be 
destroyed or rendered practically valueless by the insect. Of 
course the bolls not attacked would develop but the loss would 
undoubtedly amount to at least as much as 50 per cent of the 
crop which would develop if the insect were not present. 

In the Hawaiian Islands the pink bollworm has prevented the 
development of the cotton industry which at one time showed 
considerable promise. 

Description and Life History of the Pink Bollworm 

The moth resembles somewhat the common clothes moth of 

this country. From tip to tip of the extended wings it measures 

from 3-5 to 4-5 of an inch. It is of a dark brown color, the 

fore-wings ending in a rather sharp point. 

The eggs are very small objects, somewhat 

oval, about 1 mm. long and 5-10 mm. 

broad. The surface is white and finely 

wrinkled. The larva when first hatched 

is glassy white with light brown anterior 

markings. It grows rapidly and when 

mature measures nearly a half inch in 

I length. It is cylindrical, white, with 

the dorsal side strongly colored with 

pink. 

,Tlie pupa is about 2-5 of an inch in 
length, reddish brown in color, the pos- 
terior end pointed and ending in a hook- 
like process. 
Fig. 81. — Pink boll- There are several insects found in 

opening it makes in go- States which may be mistaken for 

i."xt"''{OrTginal.)*' ^""^ ^^^ P'"^ bollworm. One of these is 
the so called pink com worm which 
frequently is found in decaying bolls, especially those which 
have been injured by disease. It has not been known to attack 
healthy bolls. It does not normally make its way into the seed 
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and this habit will help in distinguishing it from the pink boll- 
worm. Another insect which may be mistaken for the pink 
bollworm is the common bollworm of cotton, Heliothis obsoleta. 
This is the same insect as feeds on com and is known in some 
parts of the country as the com ear worm. It borea holes 
through the carpels of the bolls, feeds for a short time, and then 
proceeds to another boll. In the early stages it sometimes as- 
sumes a somewhat pinkish color. It may be distinguished from 
the pink bollworm by its habits, especially by the fact thatit 
does not feed altogether in the interior of the bolls and that it 
is not found within the seeds. When full grown it is much larger 
than the pink bollworm; measuring about 2 inches in lengm 
when it is fully developed. : 

Although these descriptions may help in enabling any one 
to determine whether the pink bollworm is present in a cotton 
field, it will always be best to send any specimens to an ento- 
mologist without delay for authoritative determination. It is 
extremely important that any possible infestation by this iniebt 
be brought to attention at the earliest possible date that prompt 
eradicative measures be taken. 

The eggs are laid singly or in small groups on the green bolls 
or in the flowers. Generally the eggs are to be found near the 
points of the green bolls in the sutures marking the locks. As 
many as four eggs may be found in this situation and altogether 
as many as twenty eggs have been found on a single boll. It is 
estimated that a female will deposit in the neighborhood of 100 
eggs. These hatch in from four to twelve days. 

The larva immediately on hatching bores its way into the 
boll. The infested bolls sometimes become recognizable by a 
reddish or blackened discoloration which follows attack. But 
Mr. Busck finds that the only conclusive evidence of infestation 
is the finding of the eggshell at the entrance hole or the larva 
itself within the boll. 

The food of the larvae is the seed within the boll. It devours 
one and generally proceeds to the next above. Ordinarily a 
single larva does not make its way outside of the lock which it 
first invades but occasionally the adjoining lock may be entered. 
It is to be noted that the larva restricts itself to the interior 
of the boll and never makes its way to the outside for the purpose 
of reaching another boll. When the larva reaches full growth it 
often protects itself by webbing two seeds together the attach- 
ment being made to openings brought into contact by the inaec] 
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These "double seeds" are characteristics of the work of the 
insect. They are generally not destroyed with the process of 
ginning and furnish the best means of determining quickly 
whether any lot of seed is infested. 



Fig. 82. — Cotton aeeda infested by the pink bollwonn : above, so-called 
"twin a«eds", beingr two aeeda drawn together by the larva in its last 
stage. (Original.) 

During the summer the larval stage occupies from twenly to 
thirty days. Later in the season this stage may be more or less 
indefinitely prolonged. Gough found in Egypt that larvae would 
remain in a quiescent condition for over two years. 

After a variable time, as has been indicated, the larva trans- 
forms into a pupa or chrysalis. This stage lasts from ten to 
twenty days, when the moth emerges. The duration of life of 
the moth is rather short. Under favorable conditions, Mr. Busck 
succeeded in keeping some specimens alive for thirty-two days 
but under the same conditions the great majority of the insects 
died in fourteen to twenty days. 

The moth is very seldom seen in nature. Its habit is to hide 
during the day under stones or brush. The normal time of flight 
is from 6:30 to 8 p. m. Although apparently capable of pro- 
longed flight, they prefer to go no further than the first cotton 
field. 

As far as known the pink bollworm has no food plants other 
than cotton. Statements in the literature on the subject tiiat 
the species feeds on various other plants are probab^ dui 



due to 



Department of Citrus Canker Eradication 149 

mistaken identification. Among these statements are ones to 
the effect that the insect has been found on hibiscus in India and 
pomegranate in Egypt, and on milo in Hawaii. In any case the 
latter record is erroneous as Mr. Busck was unable to find the 
insect on milo or induce it to feed on that plant after numerous 
and persistent efforts. In the Hawaiian Islands there is a 
wild hibiscus of somewhat common occurrence. It is attacked 
by a relative of the pink bollworm but this insect is not found 
upon it, eiUier in natural conditions or when confined in cages. 
As far as observed, the insect has no preference for cultivated 
varieties of cotton. The perennial or Caravonica, Chinese, Sea 
Island, and American Upland varieties growing in Hawaii are 
attacked to the same extent. Similar observations have been 
made in Egypt and India. 



DEPARTMENT OF CITRUS CANKER ERADIUTION 

Refobt on Bbadication Wobk foe Quakteb ending Mabch 
31, 1918 

The following report on the canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, during the three months ending 
March 31st, has been compiled by Mr. Frank Stirling, General 
Inspector : 

QuAETER Ending Mabch 31, 1918 

CitruB grove trees inspected 3,645,187 

CitroB auTBery trees inspected. 12,943,761 

Inspectors employed 246 

New properties showingr infection 

Total properties showing active iitfection 2 

Grove trees found infected „ 2 

Nursery trees found infected 

CountieB in which active infections were found 2 

General Suhhaby 

Florida counties in which canker has been found 22 

Grove trees found infected aince May, 1914 18,710 

Nursery trees found infected since May, 1914 342,264 

Number properties infected to March 31, 1918 477 

Properties declared no longer "danger centers" 419 

Properties stiU classed as ^' infected^' March 31, 1018 68 

The following table shows the number of citrus grove trees 
found infected with canker /luring each month from the begin- 
ning of the eradication work to March 31, 1918 : f— ■ 
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1914 I 191S I 1916 I 1 917 ' 1 918 

Jan. ...^... 306 Jan 86 Jan 14.Jan 

Feb. 165 Feb 21 Feb 4 Feb. 1 

Mar 444JiIar 49Mar 9;Mar 1 

lApr 408 Apr 49 Apr 169 

May 108 May 1042 May 338, May 62 

June 160 June 772 June 450 June 45! 

July 275 July 651 July 349 July 39 

Aug 1313 Aug 1345 Aujr 219 Aug. 30; 

Sept 767 Sept 618 Sept 124 Sept 6| 

Oct. 565 Oct 214 Oct 45l|Oct 2| 

Nov 773 Nov 494 Nov ISl'Nov ll 

Pec. 366 Dec 256 Dec 27 Dec ll 

DEPARTMENT OF PORT AND RAILWAY INSPECTIOH 

Report for the Quarter Ending March 31, 1918 
The following report on the inspections of shipments and 
importations, all ports and stations, has been compiled by Mr. 
K. E. Bragdon, Deputy Port and Railway Inspector. 

Two interceptions worthy of special mention have been made 
during this quarter. On Jan. 2, 1918, Depul^ Port and Railway 
Inspector Emil L, Gehry intercepted at Key West a branch of 
grapefruit which was infested with the Spiny citrus whitefly 
(Aleurocanthiis woglumi), commonly known as the "Black fly" 
or "Mosca Fl-ieta", being brought into this country by a p'assen- 
ger from Cuba. On Feb. 16, 1918, Deputy Port and Railway 
Inspectors G. B. Merrill, U. C. Zeluff and Troy Thompson con- 
fiscated a supply of sweet potatoes on a schooner at Eastport, 
Fla., which had been brought from St. Lucie, British West Indies, 
and which was infested by the Sweet potato scarabee (Etiscepes 
batatae). 
Ships and Vessels iNaPECTEo: 

From foreign porta 507 

From U. S. ports other than Florida 317 

From Florida ports 382 

Total 1206 

Shipments Inspected: 
Arriving by water : 

Passed 63 

Treated and passed 7 

Returned to shipper 31 

Detained, subject to return by shipper 3 

Contraband destroyed 244 

348 
Arriving by land — Express, Freight, Wagons, etc.: 

Passed 335 

Treated and passed 17ii 

Returned to shipper 67 ' 

Detained, subject to return by shipper .-... 81 

Contraband destroyed,. 19H 



Total shipments inspected... 



.3<u. 



Department of Port and Railway Inspection 



FRiNaPAL Pests and Diseases Intercepted 



Number of 
ParceU 
infested 



Insect or Diaease 
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l2.-„:;:::::::::::::::::::=. 
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So. Carolina..— 
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Citrus 
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Florida 


Rose scale ^ 


ROK! 

Apple 

Apple 

Cherry 
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Peach 

Peach 

Peach 

Peach 

Pear 

Pear 
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Plum 

Plum 


Mississippi 


San Joae scale 


New York 

New York 
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So. Carolina 
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Rose 
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Spiny citrus whitefly... 
Sweet potato acarabee. 
Sweet potato weevil .... 
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St. Lucie, B. W.I 
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New York 

New York 

New York 

New York 






Walnut sea e _ 


Whitefly 




Florida 


Whitefly 




Whitefly 

Withertip 


Privit 

Citrus 


So. Carolina 

Florida 



152 



State Plant Board of Florida 



PARCEL POST PLANT INSPECTION 

QuABTEB Ending Mabch SI, 1918 

Pabcbls Insfectgd: 

Pawed 2179 

Treated and psased... 



Returned to sender.... 



Detained, subject to return by sender.... 

Infested or infected parcels destroyed.... 

Total parcels inspected 



11 



Principal Pests and Diseases Inteeicepted 


Insect or disease 
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Jasmine 


Florida 
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THE KOLL OF HONOR 

The following employees of the State Plant Board of Florida 
are serving in the several branches of the military service : 

Ball, Jos. H Aviation Section 

Barcus, Geo. D Aviation Section 

Bibby, F. F U. S. N. R. F. 

Bradford, Horace Federalized Nat'l Guard 

Branam, Jas. R Navy 

Brown, A. C National Army 

Brown, Luther Naval Reserve 

Butts, J. L Ambulance Corps 

Calcote, W. H Officers Reserve 

Gary, Chas. L. National Army 

Chandler, L. L Navy 

Dickey, Ed. K. Officers Reserve 

Fletcher, J. M Aviation Section 

Fogg, Harry W National Army 

Goldsby, Jack Ambulance Corps 

Green, Guilford Federalized Nat'l Guard 

Grimes, D. W Aviation Section 

Haiisen, H. W. A National Army 

Harrison, C. J. Aviation Section 

Hood, Richard Van Lieut, Marine Corps 

Howell, John F Officers Reserve 

Hunt, Chas. M Medical Corps 

' Jackson, Henry C Officers Reserve 

Lovett, J. C - Ambulance Corps 

Little, Floyd L. Aviation Section 

McClannahan, Howard U. S. N. R. F. 

Maloney, Clarence B. "Somewhere in Europe" 

Miller, Herbert L Aviation Section 

Moore, Jos. W Naval Reserve 

Moore, Jules B "Somewhere in France" 

Neal, Cecil G Officers Reserve 

Niedemhoefer, Wm. F.. Aviation Section 

Roberts, Samuel F Navy 

Smith, J. G National Army 

Stephens, Chas. S National Army 

Swann, Porter R Sergt. Cavalry 

Walker, Geo. S Aviation Section 

Wilson, Guy H Lieut, Field Artillery 
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THE QDARTERLY BniLETIN 

State Plant Board of Florida 

DEVOTED TO APPLIED ENTOMOLOGT AND PLANT PATHOLOGY 
IN GENERAL, WITH SPEQAL REFERENCE TO THE PREVENTION. 
CONTROL AND ERADICATION OF INJURIOUS INSECTS AND PLANT 
DISEASES IN FLORIDA. 



Sent free to all citizens of Florida. Offered in exchange for publications 
of the Foderal and fore^ governments and experiment stations, entomo- 
logical and mycological journals, agricultural and horticultoral papers and 
other publications of a similar nature. 
WlLMON Newell, Plant CommiaBioner Editor 

Absociatg Editohs. 

E. W. Bercer -. .-, . „ JlntrnnotogUt 

F. M. CByenb. - J^urtery Inapectw 

Frank Stibuno ^.....General Irup»eUtr 

J. H. Montgomery. General Grove Superviaor 



Relation of the State Plant Board to the War. — As the 
world famine in food becomes increasingly more serious it be- 
comes more and more apparent that the United States, whose 
economic position is now stronger than that of any of the other 
belligerents, and after the war will be still stronger by com- 
parison, must at this time consider the future. America has 
the task of supplying food and raw materials, not only for its 
own use but for the use of its allies. The agricultural and 
horticultural interests of Great Britain, France, and Italy are. 
if not paralyzed, seriously impaired and this condition will 
continue throughout the period of the war. When peace does 
come it will find a devastated area where the battles have raged 
and a broken and battered Europe. During the period of re- 
cuperation following the close of the war America will still he 
called upon to furnish food to her allies, and who knows but that 
it will devolve upon us to help feed our present enemies ? It is 
an open secret that our military, naval and civil authorities are 
making preparation for a war of long duration. 

Whether it is upon the basis of present war conditions, or of 
conditions subsequent to the war, the importance of the position 
occupied by and the work being done by the State Plant Board 
of Florida and kindred bodies in other states cannot too forcibly 
be brought to the attention of the public. The production of 
enormous food supplies, greater quantities than have ever been 

(154) Cookie 



' Editorial 155 

produced before, is the task that is set for agricultural and 
horticultural America. If the functions of such bodies as the 
State Plant Board are great under normal conditions they are 
even greater and more important under the abnormal conditions 
brought about by the world war. 

It is in the protection of food crops that the work of the 
State Plant Board bears its closest relation to the war. Not 
only is the State Plant Board using all its available energy 
toward preventing the entry of injurious insects and diseases 
of food crops into the State, but it is making almost superhuman 
efforts to eradicate or control many of those that are already 
within our borders. Although these efforts would be made under 
any circumstances, the present trying situation makes it more 
imperative than ever that success attend its efforts. 

As illustrating what the work of the State Plant Board means 
to success in war may be mentioned the following : 

Cotton, although not a food crop, is needed in enormous quan- 
tities as an essential to both civilian and military requirements. 
The State Plant Board is by all known means endeavoring to 
retard the boll weevil in its onward march and to prevent the 
introduction into this State of a still more injurious insect pest 
of cotton, the pink boUworm. 

The swdet potato is one of the South's greatest sources of food 
supply. The value of this crop in Florida alone is estimated 
from four to six million dollars annually, and it is of equal or 
even greater value in the other southern states. This great 
source of food supply is threatened with extinction by a little 
insect known as the sweet potato root weevil. The State Plant 
Board is endeavoring to prevent further inroads of this pest 
and thus protect and save an important source of food supply. 

The State Plant Board is engaged in a battle royal with one 
of the most insidious enemies of plant life known, citrus canker, 
which has for four years been threatening the citrus industry 
with destruction. 

There has been a shortage in the world's production of sugar. 
In view of this shortage it is not impossible that Florida farmers 
will increase their cane plantings. The State Plant Board is at 
this time trying to eradicate an insect which attacks sugar cane 
and which has been discovered in two localities in the State. 

Perhaps one of- Florida's greatest assets is the vegetable pro- 
ducing industry and yet this industry is in constant danger, 
daily and hourly, of being wiped out should the Mediterranean 
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fTuit fly gain entrance. The only defenses that guai-d against 
this invasion are the Federal and State Quarantine regulations, 
enforced by tiie inspectors of the State Plant Board, who are on 
guard day and night at our various ports of entry and railway 
centers. And so we might go on for pages citing illustrations, 
one after another, of the importance and significance of the work 
which the Plant Board is doing. We might mention th'j possi- 
bility of the introduction of the black fly from Cuba, The Ba- 
hamas, and other nearby points where it has gained a foothold, 
and many other pests. 

If the work of the Board is important in time of peace, how 
much more so is it in time of war? We must not think alone 
of the present but must consider the future. The work being 
done by the State Plant Board of Florida and by similar bodies 
In other states is truly one of magnitude and one which is not as 
a rule appreciated or understood by the public. As we see it, this 
work is one of patriotism, loyalty and devotion and every loyal 
Floridian and patriotic American should regard it as a privilege, 
a- right and a duty to aid and support in every way the State 
Plant Board and its employees in their efforts to protect the 
horticultural and agricultural interests of the State and Nation. 

The Pink Bollworm of Cotton. — In this issue is published 
an article on the pink bollworm of cotton, which bisect has 
gained a foothold in Texas. This article was specially prepared 
by Dr. W. D. Hunter, of the Federal Horticultural Board, who 
is personally in charge of the work being conducted by the 
United States Government to eradicate the pest and is now pub- 
lished that growers in the cotton belt may be more fully informed 
as to the nature of the menace which threatens the South's 
greatest industry. Beaders of this journal are particularly urged 
to read this splendid presentation of the subject. 

As illustrating the seriousness of the situation which confronts 
the cotton states it may be stated that should the pink bollworm 
become firmly established in Texas and spread from that state 
to other states in the cotton belt, the loss would be staggering. 
Based upon the estimates of damage done by the pink bollworm 
made by H. A. Ballou* of the Imperial Department of Agricul- 
ture for the West Indies, who has made a careful and exhaustive 
study of the pink bollworm in Egypt, the annual loss which the 
South would sustain from such an invasion would be in the neigh- 
borhood of one hundred million dollars annually. 
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Ballou found that in Egypt an estimate of a 10% loss was 
very conservative. Conditions in our Bouthem states are cer- 
tainly as favorable for the development of the insect as those in 
Egypt and perhaps would prove to be more so, so that with a 
twelve-million-bale crop of 20 to 30-cent cotton the probable 
amount of the monetary loss is easily estimated. 

The State Plant Board has established a quarantine against 
cotton and cotton seed from points west of the Mississippi River 
in order to prevent the introduction of this pest into our state. 
Cotton planters are urged to be extraordinarily careful to avoid 
ordering seed from west of the Mississippi, for no matter how 
vigilant and careful our inspectors may be, there is always the 
possibility of a shipment slipping by and this very shipment 
might be the means of introducing the pink bollworm into this 
section of the South. — J. H. M. 

Obiental Peach Moth. — ^Another dangerous fruit pest, new 
to the United States, has been discovered. This time it is an 
insect, the Oriental Peach Moth (Laspeyresia moleata, Busk^. 
Its present distribution covers small areas in Virginia, Maryland, 
District of Columbia, New Jersey, New York City, Long Island, 
and Stanford, Conn. 

AvaiUble information indicates that it was introduced into 
the United States from Japan on flowering cherries, peaches, or 
other fruits, about 1911 or 1912, or before the Federal Plant 
Quarantine Act became effective. Its present known hosts are 
peach, cherry, plum, apricot, quince, pear and apple. The larvae, 
small caterpillars, severely injure the twiga, and also attack the 
fruit very much as does the apple-worm, or codling moth. 

This pest will become a serious menace to the deciduous fruit 
industry unless checked or controlled. At the present time the 
Bureau of Entomology is engaging all available entomologists 
and sending them into the fruit-growing sections of all states 
looking for this and other pests. Messrs. C. H. Alden and Harry 
S. Saidel, of the U. S. Bureau of Entomology, are the entomolo- 
gists doing the scouting work in the peach orchards of Florida, 
assisted by the inspectors of the Plant Board. — E. W. B. 

Sweet Potato Regulations. — That the other southern states 
are awaking to the danger which is threatening the sweet potato 
industry in the form of the sweet potato root weevil* and are 
realizing the necessity of protecting the industiy from serious 
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injury and loss is evidenced by the enactment by the states of 
Alabama, Louisiana, Georgia and South Carolina of certain 
regulations and restrictions governing the movement of sweet 
potato tubers and plants both within and into these states. Elach 
of these states, following the lead of Florida, has made and pub- 
lished through the proper authorities restrictive orders intended 
to prevent the further introduction and spread of this insect 
which has proven to be so destructive where it has become es- 
tablished. 

On account of these quarantine restrictions Florida growers 
are cautioned not to undertake to make shipments of sweet 
potato tubers, plants, vines, cuttings or draws into other states 
without first ascertaining what the regulations in force are. 
Otherwise they incur pospibility of loss or damage to such ship- 
ments from being held up for non-compHance with what are 
believed to be reasonable and necessary protective measures. 
Prospective shippers should, for full details as to what these 
quarantines are, apply to the following as representing their 
respective states: 

Alabama — G. C. Starcher, State Horticulturist, Auburn, Ala. 

Georgia — ^A. C. Lewis, State Entomologist, Atlanta, Ga. 

Louisiana — W. E. Anderson, Acting Entomologist, Dept. of 
Agriculture and Immigration, Baton Rouge, La. 

South Carolina — ^A. F. Conradi, State Entomologist, Clemson 
College, S. C. 
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THE ROLL OF HONOR 

The following employees of the State Plant Board of Florida 
are serving in the several branches of the military service as 
Indicated : 

Baker, Byrd Quartermaster Corps 

Ball, Jos. H ^ Aviation Section 

Barcus, George D. Aviation Section 

Bass, Clarence A U. S. N. R. F. 

Bibby, F. F NaVal Dispensary 

Branam, James R U. S. N. R. F. 

Brown, A. C Veterinary Section 

Brown, Luther Naval Hospital Service 

Brown, Merle R. National Army 

Butts, John L Aviation Section 

Bynum, Eli K Infantry 

Calcote, Wm. H. National Army 

Carothers, A. B. ..:. National Army 

Gary, Ghas. L '. National Army 

Chandler, Luther L U. S. N. R. F. 

Clark, Virgil I U. S. N. R. F. 

Dickey, Edward K. Aviation Section 

Dickson, Albert M Officers Reserve Corps 

•Donaldson, Wilson T. Aviation Section 

"Dukes, Redding A National Army 

Fish, Robert E Aviation Section 

Fletcher, J. M Aviation Section 

Fogg, Harry W Engineers Service Battahon 

Goldsby, Jack K Ambulance Corps 

Green, Guilford National Army 

Grimes, D. W Aviation Section 

Hansen, Hans W. A National Army 

Harden, John C National Army 

Harkins, Donald L Balloon Corps 
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Ham, Sam P U. S. N. R. F. 

Harrison, Cyrus J Aviation Section 

Henderson, Francis M National Army 

Holland, Ed. Alton Ammunition Train 

Hood, Richard Van U. S. Marines 

Howell, John F Officers Reserve Corps 

Hunt, Chas. M _ Medical Corps 

Ingram, Otis D National Army 

Irwin, Harry M '. Mil. Training School, N. A. 

Jackson, Henry C Officers Reserve 

Little, Floyd L Aviation Section 

Lovett, James C Medical Corps 

Maloney, Clarence B Royal Flying Corps 

McClanahan, Howard S U. S. N. R. F. 

McCullough, James D. National Army 

Milledge, Stanley National Army 

Miller, Herbert L, Aviation Section 

Moore, Josepii W U. S. N. R. F. 

Moore, Jules B National Army 

Neai, Cecil G. Officers Reserve Corps 

Niedernhoefer, Wm. F Aviation Section 

Oliphant, Ross G Tank Division 

Parker, Frank R U. S. N. R. F. 

Roberts, Samuel F Naval Hospital 

Robinson, Tom Quartermaster Corps 

Robinson, Vernon K. Mil. Training School, N. A. 

Scott, Wm. J Hospital Corps 

Seeds, Harvey W. National Army 

Sherman, Chas. D Ambulance Corps 

Smith, Clyde National Army 

Smith, Joseph G - National Army 

Smith, Lawrence O - National Army 

Steil, Fred H Aviation Section 

Stephens, Charlie S National Army 

Stevenson, Geo. A U. S. N. R. F. 

Swann, Porter R National Army 

Thompson, Troy - National Army 

Walker, Geo. S Aviation Section 

Wilson, G. H National Army 

Wood, Harry E U. S. N. R. F. 
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THE THEORY AND PRACTICE OF SANITARY PRECAUTIONS IN GROVE 
AND PACKWG HODSE OPERATIONS 

John C. Holton 
Aflsistant General Inspector, State Plant Board. 

PART 1 

Thboby op Sanitary Precautions 

During the time the writer has been in Florida, he has become 
convinced that a considerable amount of improvement can be 
made in the methods of handling both our citrus groves and 
citrus fruits, in order that the industry may not only b^ more 
thoroughly protected against injurious insects and diseases but 
also that the crop may reach the market in better condition and 
consequently bring a better price to the grower. What it is 
desired to bring to the attention of the reader in this article is 
the question of more sanitary methods in the handling of grove 
properties and the handling of the crop. The principle involved 
is not a new one by any means, but has been recognized by the 
Citrus Exchange and a number of independent packers, by most 
of the leading growers of the State, and by the authorities who 
have given close study to all phases of citrus production. For 
example, a bulletin upon "The Diseases of Citrus Fruits", under 
the authorship of Professors P. H. Rolfs, H. S. Fawcett and 
B. F. Floyd, published by the University of Florida Experiment 
Station in November, 1911, summarizes as two cardinal prin- 
ciples in reducing citrus fruit diseases, the following points: 
"Some of these troubles can be overcome only by better grove 
sanitation and hygiene." "Wherever possible a disease phould 
be prevented rather than allowed to occur." It is doubtful if 
more eminent authorities on the subject of citrus diseases in 
Florida than those just quoted could be found. 

The employment of sanitary methods has a quadruple bearing 
upon the industry. They have to do, first, with the improve- 
ment of the condition in which Florida citrus fruit reaches the 
market; second, with preventing the spread of diseases and 
insects from one grove to another and from one locality to 
another; third, their effect in facilitating the final eradication 
of citrus canker from the State; and, finally, protection of the 
industry against the spread of diseases which may be intro- 
duced into the State, accidentally, of course, in future years. 
We would prefer to discuss these under separate heads. 
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1. Many of our readers may have had the same experience 
as the writer when visiting fruit markets in northern states. 
Florida citrus fruit can usually be distinguished from all other 
fruit at a distance of several hundred feet, simply because it 
does not present a bright, clean appearance, and it is only the 
man who has found out by experience the excellent quality of 
what is inside of the rind of the Florida fruit who is the 
habitual buyer. It seems to us that the time is here when sys- 
tematic effort should be made to improve the appearance of the 
Florida fruit, thus enabling it the better to hold its own in 
competition with citrus fruit from other sections of the United 
States. Insects and diseases are the principal causes of the 
discolored and unsightly condition of much Florida fruit that 
is shipped to the North. While it is true that this condition 
cannot be remedied without bringing about a mere satisfactory 
control of the insects and diseases now in our groves, it is also 
true that steps should be taken to prevent aggravation of the 
present condition, which will undoubtedly result if we permit 
more and more insects and diseases to enter our groves. 

There is also the question of decay and loss of fruit in transit. 
A consignment of fruit free from decay will bring a uniformly 
higher price than a shipment consisting of sound and decayed 
fruit together. In other words, loss from decay in transit is not 
alone loss of the fruit which is decayed, but the general price of 
the remaining fruit is lowered. The time was when approxi- 
mately ten per cent of the Florida fruit shipped to the North 
was lost through decay and molds. Through the educational 
campaign conducted by the Florida Experiment Station for the 
past few years and as the result of better picking and packing 
house methods, particularly more careful handling of the fruit 
than formerly, this loss has been greatly reduced. On the whole, 
taking into consideration all shipments and one season with 
another, it is likely that the loss from these causes is still in the 
neighborhood of five per cent. Assuming that the normal citrus 
crop of Florida is 8,000,000 boxes and that the growers receive 
an average price of $2.00 per box, a loss of five per cent means 
an annual loss of $800,000.00 on the Florida crop. We have been 
reliably informed that a number of growers and packers, through 
the adoption of better methods in handling the crop and in pack- 
ing it, have succeeded in reducing this percentage of loss to 
approximately one per cent. That even this small loss can be 
reduced by still further improvement in the methods of handling 
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the crop is practically self-evident. From a purely financial 
standpoint, therefore, the adoption of more sanitary measures 
cannot result otherwsie than in increased profits to the grower. 
Among the causes for damage and deterioration of fruit in 
transit may be mentioned several fungus diseases, the most 
important of which is usually the blue mold. The term "blue 
mold" is applied to the damage by one or more fungi which are 
closely related. The distinction between these fungi need not 
be discussed at the present time, for their action is practically 
the same and the methods of dealing with them are the same. 
The spores of these fungi enter the fruit through clipper cuts, 
wounds or bruises of the rind, or through injuries made by 
other diseases, and after entering the fruit they increase and 
multiply, causing decay. The spores of blue mold are quite 
generally distributed through groves and packing houses, their 
relative number being very largely dependent upon the measures 
employed to dispose of moldy fruits and to prevent contam- 
ination of clean fruit by moldy fruit. In experiments made by 
the Florida Experiment Station several years ago, the great 
importance of preventing injuries through which these fungi 
could enter the fruit was clearly established, and as a result of 
those experiments much better methods of handling the fruit to 
protect it from injury have come into vogue generally through- 
out the State. If the fruit could be handled from the tree to the 
market without clipper cuts, injuries or bruises, there would be 
no loss due to blue mold, for there would be no way in which 
the blue mold fungus could gain access to the interior of the 
sound fruit. Care in handling is therefore of the utmost im- 
portance, but one hundred per cent efficiency in this regard can- 
not be secured. Therefore, if this care to avoid injury to the 
fruit be supplemented by thorough cleanliness in the packing 
house and by the use of disinfectants to destroy fungus spores 
'in field boxes, washing tanks and packing houses, a still greater 
reduction of loss from this source will inevitably follow. As 
illustrating this, we may cite the case of one packing house in 
which the loss from blue mold of fruit enroute to market aver- 
aged from two to five per cent. Measures of cleanliness in the 
packing house were adopted, field boxes were scrubbed once a 
week with soap and water and at the same time more care was 
employed in the handling of the fruit between the grove and the 
packing house. The result was that the loss from blue mold was 
reduced to one per cent. This reduction was brought about 
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purely by cleanliness and without the use of disinfectants. How 
much more then would the loss have been reduced, perhaps to a 
point inappreciable, had disinfectants been used along with the 
cleansing work to destroy the blue mold spores? 

in £ recent conference with Professor P. H, Rolfs, Director 
of the Florida Experiment Station, regarding this matter. Pro- 
fessor Rolfs expressed the opinion that in reducing the loss 
from blue mold, dipping of field boxes in a disinfecting solution 
would be of the first importance, cleanliness of second import- 
ance and care in handling the fruit, third. However, all of these 
matters go hand in hand and a combination of them should prac- 
tically eliminate losses from blue mold. In fact, Professor Rolfs 
has stated that careful handling and absence of clipper cuts, 
coupled with sanitary disinfecting measures and cleanliness, 
should reduce the average loss by blue mold to less than one per 
cent. 

Another cause of the decay in citrus fruits enroute to market 
is the stem-end rot, which is caused by the same fungus that 
produces melanose on the leaves. The form of the fungus which 
grows in dead wood produces spores which are responsible for 
stem-end rot and also for the melanose form of the disease ap- 
pearing on the leaves. The fungus is not able to penetrate green 
fruits but does penetrate as the fruit ripens. Owing to the dam- 
age to trees by the cold weather during the past two years, 
Aelanose is unusually abundant this year, and should weather 
conditions be favorable to its development during the picking 
season, we may this year expect an unusually large amount of 
stem-end rot. We are not able to recommend measures which 
are a complete panacea for all troubles to which citrus fruits are 
heir, and it must be frankly admitted that the dipping of field 
boxes in disinfecting solutions will probably have no effect in 
preventing the development of stem-end rot between packing 
house and market. This is true for the reason that the fruits 
are in most cases already infected with the disease when they 
come to the packing house. It is true, however, that in the 
grove the fungus can enter the stem of the fruit where the 
latter is removed by the clippers, and the fungus causing stem- 
end rot can make its way through at least three inches of twig 
from the clipper cut to the fruit itself. A stronger argument 
could not be adduced to show the value of keeping the clippers 
disinfected when removing the fruit from the trees. This is 
only another application of the sanitary, antiseptic idea. 
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Anthracnose to a small extent develops on trait enroute. The 
anthracnose spots on the rind sink in if conditions are cool and 
moiat and these spots alTord entrance for the blue mold fungus. 

Nail-head rust is caused by the same fungus which causes 
scaly bark, usually in the presence of the withertip fun^s. It 
is doubtful if the nail-head rust markings continue their devel- 
opment in transit, but these nail-head spots afford entrance for 
the blue mold. It will be noted, therefore, that the entire ques- 
tion, in so far as decay of the fruit is concerned. Is a complicated 
one in which several different diseases take part and that some 
of these diseases are agencies through which other diseases may 
accomplish their nefarious work. Aside from those mentioned, 
which are quite familiar to all citrus growers, it is advisable to 
take into account othnr fungi that are present in the State and 
should be kept in subjugation as much as possible for the reason 
that they may at some future time become more virulent and 
hence more destructive than they are now. Such a disease is 
the Diplodia rot. This fungus is present in Florida in consid- 
erable amount but does not apparently cause much fruit rot. 
Like other plant diseases this disease might increase in viru- 
lence and become of first rank among those responsible for these 
losses. 

Aside from the question of thorough cleanliness, we might 
say that the dipping of field boxes after each lot of fruit is 
emptied, using a suitable disinfectant for the purpose, prevents 
contamination from one lot of fruit to another and protects 
fruit from clean groves when this fruit is hauled in boxes pre- 
viously used in groves where these diseases are prevalent. Of 
course disinfecting of the field box is but one step in keeping 
down these diseases, and it is proper to suggest also the use 
of some disinfectant in the water used for washing fruit, such, 
for example, as using one (1) per cent, of blueatone in water for 
the washing, or adding one-fourth of a pound (Vi lb.) of per- 
manganate of potash to one hundred gallons of the wash water. 
It would also appear advisable, in the light of our knowledge 
regarding these molds and decays, to make rather liberal use of 
a disinfecting solution in sprinkling the packing house floors 
prior to sweeping. Sprinkling of floors to keep down dust is in 
common practice, but the use of a disinfecting solution to destroy 
the fungus spores would be an added beneflt. For this purpose 
could be used formaldehyde, one part of 40% -formaldehyde 'to' , 
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90 parts of water, a 5% solntion of carbolic acid, or a 2% solu- 
tion of bluestone. 

2. Field boxes and field equipment are among the most effec- 
tive agencies for spreading diseases and insects from one grove 
to another and from one neighborhood to another. Scaly bark, 
prior to the adoption of the quarantine rules by the Plant Board, 
was spread to many neighborhoods in Florida, and in many 
of these cases the evidence available indicates quite conclusively 
that the introduction was due to the use of ladders that bad 
previously been used in groves infected with scaly bark. Inci- 
dentally, has it ever occurred to the reader that the picking 
ladder is perhaps the most diabolically complete apparatus that 
could be devised for infecting trees with any fungus or bacterial 
disease which enters through abrasions of the bark? The field 
box i^ a potent agency in spreading scale-insecta and white fUes 
of the different species. All scale-insects in their early stages 
are tiny crawling lice. They can live without food for several 
hours, and some of them for several days, so when they are 
placed in a field box with friiit from an infested tree they can 
remain in that box until the box is emptied and sent to a grove 
somewhere else. Cottony cushion scale particularly is readily 
distributed in field boxes. Thus far we have found eighty-seven 
species or kinds of scale-insects in Florida and of these twenty- 
nine kinds attack citrus. All of these in one grove would make 
fruit from that grove absolutely unmarketable, yet all of them 
are gradually spreading under present methods of handling the 
groves and crops and ultimately the majority of them will be 
in each and every grove unless better methods are adopted to 
prevent their general dissemination. Distribution of both dis- 
eases and scale-insects through the agency of field equipment, 
and particularly ladders, bags and field boxes, can be practically 
prevented if these things be disinfected at proper intervals. 

3. In relation to the eradication of citrus canker, we believe 
it can safely be said that the turning point towards victory has 
been reached. In all there have been 478 properties in the 
State which have been found infected with the disease. The 
Plant Board has already declared as no longer danger centers 
432 of them, or 90%. This declaration by the Board is equiv- 
alent to stating that in the opinion of the Board canker has been 
eradicated from these properties. There are still 46 properties 
in the State classed as infected, and if we could be sure that 
there are no infections in the State other than those we have 
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discovered and that we have under Quarantine, we could almost 
guarantee that eradication of the disease would be completed 
within the next two years. However, there may be other infec- 
tions that we have not discovered. The reader will naturally 
ask why we have- not inspected all of the citrus properties in the 
State to find out whether they are infected. There are over 
10,000,000 citrus trees in the groves of Florida, and to make one 
inspection of them with the largest force of inspectors we have 
ever had would require several years' time. The truth of the 
matter is that it has taken nearly all of our available funds and 
nearly all of our inspectors to stamp out the infections which 
have been discovered, and it is only as we make more and more 
progress in cleaning up these centers of infection that we have 
any inspectors available to undertake the advance or scout in- 
spection of areas not hitherto inspected. 

We also know that we have never been able to secure a com- 
plete record of all the citrus trees that were shipped from can- 
ker-infected nurseries. Some of the shipments ib&t escaped us, 
and which we have never been able to locate, may be some- 
where in Florida today with citrus canker on them. There are 
several possible ways in which infection may have become estab- 
lished without our finding out about it. Trees may have been 
sneaked into the State from infected localities in the baggage 
of individuals, or in the earlier days infected fruit may have 
been shipped to different parts of Florida. 

The point we wish to impress upon the reader is, that if any 
such undiscovered infections are in existence, spread of canker 
is taking place from them almost daily by reason of laborers, 
teams, fruit buyers and others entering those properties and 
then going to other properties. Unless we adopt and put into 
practice everywhere methods which will stop the spread of 
canker from the undiscovered infection, we do not know how 
long it will be until we complete the eradication of canker. The 
only way the grower can protect himself against the undiscov- 
ered infection is to so handle his property that citrus canker 
cannot get into it, no matter from what source or in what way 
it may come. This means, of course, the employment of sani- 
tary precautions in" the handling of his grove property, and the 
sooner the growers in general adopt these measures the sooner 
will the eradication of canker be completed and money saved, 
not only to the fruit grower but to the general taxpayers 
throughout the State. 
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4. Many of our groves are veritable zoological gardens and 
pathological museums in the variety and number of insect and 
■fungus diseases present therein. It is, neverthelesa, a fact that 
there are many destructive insects and diseases which we do not 
yet have. If any of these are accidentally introduced in the future 
despite all of the quarantine work of the State authorities, they 
will spread just as diseases have spread in the past unless the 
growers take measures to forestall them. The brown rot fun- 
gus is not known to be in Florida, but if it should ever be intro- 
duced it would be difficult for the growers to detect its presence 
because of its close similarity in the gummosis form to bark dis- 
eases of citrus which we already have. The disease might easily 
attain a wide distribution before its dangerous nature ia recog- 
nized and special steps taken to suppress it. A disease such as 
this, which may cause a loss of 25% of the fruit enroute to 
market, is to be guarded against in every way possible. 
- In Jamaica, Cuba, the Panama Canal Zone, and the Bahamas 
is an insect known as the spiny citrus white fly, or black fly, 
closely related to our own white fly but many times more destruc- 
tive. There is every reason for believing that under Florida 
conditions it would be as serious a menace as citrus canker. It 
does not confine itself to citrus trees, however, but is destruc- 
tive to the mango, guava, sapote, and many other trees. Of 
course we are trying to keep it out and will continue to try to 
keep it out to the utmost of our ability and resources, but should 
it by any chance get into any citrus grove in Florida the fleld 
box would, under present conditions, immediately become the 
means of spreading it from grove to grove and from county to 
county. The use of sanitary precautions and the disinfection 
of fleld equipment is, therefore, good insurance against the 
wholesale distribution of pests and diseases which threaten us 
from the outside, and which when they do get into Florida wiU 
be in and at work before their presence is discovered. 

PART 2 

Practice of Sanitary Precautions 

On October 8, 1917, the SUte Plant Board passed its Rule 36 
covering the subject of disinfection of field boxes used in public 
fruit packing houses. This rule was later amended. On June 
10, 1918, the Board suspended the operation of Rule 36 for a 
period of one year. The Board, in taking this latter action, did 



Sanitary Precautions in Grove and Packing House 169 

80 as a war measure, feeling that with the existing shortage 
of labor, the use of any large number of men in any horticul- 
tural activity which does not directly and immediately result in 
increased production of food crops is unwise. The application 
of the instructions issued under the provisions of Rule 36 would 
require the employment in the packing houses of the State of 
Florida of perhaps several hundred men, and since the benefits 
accruing from the disinfection of field boxes can hardly be re- 
garded as immediately and directly influencing food crop pro- 
duction and the services of these several hundred men can be 
used to greater advantage in other ways, such as in shipbuild- 
ing, munition making, planting, cultivating and harvesting food 
crops, the Board took the action above referred to and sus- 
pended the operation of the rule, at the same time reiterating 
its belief in the efficacy of sanitary precautions in packing 
house operations as a means of preventing the spread of dis- 
eases and insect enemies of fruit trees and urging all packing 
house operators to make use of the prescribed measures when 
practicable to do so. 

It seems desirable, therefore, at this time and following the 
action of the Board, to give to the fruit-growing public and to 
the interested packing house operators, as briefly as possible, the 
results of the observations made and the experience gained in 
the actual application of the measures advocated. 

The reasons why sanitary precautions should be practiced in 
field and packing house operations have been set forth so clearly 
and concisely in the section devoted to the Theory of Sanitary 
Precautions, that it seems hardly necessary to dwell further on 
this subject. However, it may be of interest to refer to the con- 
ception of the idea which later developed into the present rather 
complete plan of grove sanitation, and to briefly follow the 
growth and development of this idea. Like many other things 
which eventually amount to something, the origin of the plan 
of using sanitary precautions, that is, precautions by cleanli- 
ness to prevent injury to trees and products, goes back to the 
period when damage to trees was first caused by diseases and 
pests. 

The Evolution op the Idea of Sanitary Precautions 

. In the earlier history of horticulture, no doubt man attempted 
to combat the ravages of diseases and pests by crude efforts 
along the line of prevention. In more recent years, the knowi- 
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edge that diseases of trees were often caused by micro-organisms 
led to the use of methods of treatment looking not only to cure, 
but prevention. Frequently methods of treatment were used 
which were effective, and no doubt the method was given credit 
for curing, whereas the cure was effected by the removal of the 
diseased part, and the prevention of recurrence and of further 
spread was the result of the application of the "cure" or "rem- 
edy". 

The idea of preventive treatment of diseases and pests in 
orchards has, without much blare of trumpet, kept up with other 
progressive movements in modem science, and the practical 
horticulturist has not been slow to accept and use the sugges- 
tions made from time to time by those engaged in research 
work. Here in Florida the citrus fruit grower has for many 
years been making use of methods in his grove operations which, 
while not recognized as such, were in reality the rudiments of 
what is now rather commonly referred to as "sanitary precau- 
tions in grove operations". The greatest advance in the direc- 
tion of grove sanitation has been made during the past few 
years, and the reason for the progress is without question 
directly traceable to a calamity — the introduction of citrus can- 
ker into Florida. The introduction of this disease which threat- 
ened the citrus industry with destruction, and the eradication 
of which has for four years been the one big thing in the minds 
of the citrus growers of Florida, was little short of a disaster. 
The actual money loss incident to the introduction of citrus 
canker, if it were possible to compute it with any degree of 
accuracy, would doubtless run into many millions of dollars if 
we include, in addition to the cost of the eradication campaign 
and the destruction of trees, the depreciation of property values 
in many sections of the citrus-producing area. Yet this very 
disaster has served to bring the growers of Florida into a closer 
relation with each other, was the cause in great measure of the 
enactment by the Legislature of an adequate and, in many 
respects, a model horticultural law, and has resulted in many 
other benefits to the fruit industry. Not the least of these ben- 
efits is the higher development of the idea of grove sanitation 
and the creation of a healthy sentiment in support of this idea. 
At the risk of repeating what is perhaps a familiar story to 
many, it may be well at this time to go somewhat into detail as 
to the growth and development of the idea of sanitary precau- 
tions covering the period of the past several years. 
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In the summer of 1914 the citrus growers in South Florida 
were themselves handling the campaign to eradicate citrus can- 
ker, the disease not having been known to exist at that time any- 
where in the State except Dade County. There seemed to be 
very little progress made. It was noted that whenever an 
infected property was found by inspectors, upon reinspection ad- 
ditional trees were found infected. This happened no matter 
how carefully the property was inspected the first time. It must 
be remembered that there was very little known about citrus 
canker. In fact, at this time there had been no public announce- 
ment made that the disease was caused by a micro-organism. 
However, when the laboratory investigations disclosed the fact 
that the disease was caused by an organism, this, in connection 
with the fact that cankered trees had been so frequently found 
in large numbers on inspections made subsequent to visits by 
inspectors, led many of the thinking growers to the conclusion 
that the inspectors and owners were themselves carrying canker. 
As an evolution of this thought, efforts were made to so disinfect 
the inspectors as to prevent the carriage of the disease. These 
efforts were at first very crude indeed, consisting of the use of 
a small hand spray, such as is used by amateur gardeners, for 
spraying the inspectors' clothing, especially the lower extrem- 
ities and shoes, with a solution of bichloride of mercury. With 
time the idea of the thorough disinfection of inspectors' cloth- 
ing developed further, and with increased knowledge derived 
from both field and laboratory investigations it was finally de- 
termined that the only proper course to pursue was to treat 
the inspectors who visited infected as well as non-infected 
groves very much as though they were surgeons or nurses enter- 
ing an operating room for the purpose of performing an opera- 
tion. In other words, when an inspector entered a citrus prop- 
erty he was perfectly clean so far as disinfection of his outer 
clothing was concerned. This result was obtained by means of 
his wearing a one-piece suit which had previously been dipped 
in a solution of bichloride of mercury, a head covering similarly 
dipped, and leggings and shoes which had been disinfected. The 
disinfection was even carried to such an extent that the hands, 
face and neck of the inspector were bathed in the bichloride 
solution. Inspectors were not allowed to touch the trees when 
possible to avoid doing so. It is significant to note that, with 
the adoption of these methods of personal cleanliness, or disin- 
fection, in conjunction with the immediate destruction of trees 
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when found to be infected, betfina the period when we made 
some headway against the inroads of citrus canker. 

Another evolution of the same idea of disinfection evidenced 
itself in the restrictions which were placed upon the operations 
conducted in infected properties. All work done in properties 
which were found infected with citrus canker was done under 
certain precautions which were prescribed by representatives of 
the State Plant Board. Workmen were required to be as par- 
ticular and as careful in the disinfection of their clothing as 
were the inspectors themselves and all tools, vehicles and other 
equipment used in the infected property were thoroughly disin- 
fected. It may be well said that the successful eradication of 
citrus canker is dependent upon careful inspection, destruction 
of diseased trees immediately when found, personal disinfection 
of inspectors and workmen, and the conduct of the work in 
infected properties in a sanitary manner. Practically all opera- 
tions in groves and nurseries where infected trees are found 
are carried on for long periods under such precautionary meas- 
ures as outlined above, and when an individual, horse, or mule 
leaves such properties he is thoroughly disinfected. 

Disinfection op Field Boxes 

Among other measures made use of in the eradication cam- 
paign was the requirement that owners of citrus canker infected 
properties must immerse in an antiseptic solution all field boxes, 
used in picking fruit and also that all public packing house ope- 
rators in the vicinity of infected properties should follow the- 
same practice. We are confident that this procedure has con- 
tributed in a great measure in preventing further distribution 
of citrus canker. As a material evolution of all of the abov& 
practices, that is, of the disinfection of equipment, of individuals, 
and field boxes to prevent the spread of citrus canker, the 
thought occurred to many of the more progressive growers of 
the State and to the staff of the State Plant Board, that if such 
practices were beneficial as applied to citrus canker, why would 
they not be equally so if applied in an effort to prevent the 
spread of other diseases caused by organisms? And why not 
also practice these methods to prevent distribution of injurious 
insects? This feeling among the more progressive growers of 
the State has, during the past two years, developed and grown 
to such an extent that the disinfection of field boxes and other 
equipment is now strongly advocated and is being practiced. 
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by many powers and packing house operators. This advocacy 
primarily of course being for the purpose of preventing the dis- 
tribution of citrus canker from any undiscovered foci; at the 
same time it seems now to be a well recognized fact among 
growers and packing house operators that diseases of various 
kinds and insect pests affecting fruit trees may, in great meas- 
ure, be prevented from being distributed if field and packing 
house equipment are disinfected. 

The various agents of the State Plant Board, stationed in 
different sections of the State, from time to time reported 
to the Gainesville office the growth of this sentiment. The 
Plant Commissioner's office was in receipt of many letters from 
prominent growers in the State advocating the use of sanitary 
precautions in grove operations, many growers requesting that 
a rule be passed by the Board which would require the disin- 
fection of field and packing house equipment, more especially 
such packing house equipment as was used by the public pack- 
ing houses, the danger in this particular instance being regarded 
as especially great on account of the wide distribution which 
field boxes used in public packing houses usually attained. After 
a thorough canvass of the situation it seemed advisable to the 
Executive Staff of the Plant Commissioner's office to recommend 
to the Plant Board the adoption of a rule covering this subject 
and the Plant Board, after very careful consideration of the 
information submitted to it, acceded to what appeared to be a 
very strong demand on the part of the growers of the State 
and enacted Rule 36. 

Application of Sanitaby Mbasubes in Packing 
House Operations 

Under the provisions of Rule 36 the Plant Commissioner is- 
sued certain instructions requiring that all public packing houses 
engaged in packing citrus fruit install suitable dipping vats or 
other apparatus for the purpose of disinfecting, by immersion 
in a disinfecting solution, each and every field box in which 
fruit is brought to such packing house. The Plant Commis- 
sioner also prescribed certain disinfecting solutions, the chief 
of which was a solution of bichloride of mercury at a strength 
of 1 to 1000. 

As previously mentioned. Rule 36 was formulated and passed 
by the Board in response to a general demand on the part of 
the growers of the State for some action along this line, and as 
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a result of observations made throughout the State by the Plant 
Commissioner and his assistants as to the practical operation 
of certain precautionary measures in use in communities where 
citrus canker has been prevalent and which measures were 
instituted for the purpose of preventing the possible distribu- 
tion of this particular disease. 

Since the passage of Rule 36 this office has received many 
commendatory expressions and assurances of earnest coopera- 
tion from growers and packers in various parts of the citrus 
belt. The consensus of opinion among growers seems to be 
that in the passage of this rule the Plant Board made a very 
long stride indeed in the direction of further protecting the 
citrus industry. 

In some quarters the impression has prevailed that the disin- 
fection of field boxes involved the use of complicated apparatus 
and machinery, the use of considerable extra labor and the in- 
curring of quite an additional expense to the packing house 
operators. This impression is wrong. It was and is suggested 
that packers confine their installations to as simple and inex- 
pensive apparatus as possible for the present. As a result of 
the experience obtained during the first season of operation, the 
operator will be in better position to determine his require- 
ments and the nature of the outfit best adapted to his use. No 
doubt the use of conveyors, belting, diverters and other app^ 
ratus will ultimately prove advantageous. Perhaps some pack- 
ing house operators will even at this time know their needs to 
such an extent that they can at once extend their equipment to 
meet the new demands, thus being able to more efficiently and 
economically handle the dipping of field boxes. It must be 
remembered, however, that the arrangement of packing houses 
is by no means uniform. It is impossible for the Plant Commis- 
sioner's office to give advice or information which would apply 
to all packing houses as to the arrangement of any equipment 
which the instructions in regard to the disinfection of field 
boxes may require. The problems in connection therewith must 
of necessity be solved in accordance with the arrangement of 
the present packing house equipment. 

The simplest device suggested for the disinfection of field 
boxes consists of a cypress vat or tank 7^ feet long, 3 feet wide 
and 21/2 feet deep, located close to the place where fruit is 
received and dumped, with a drain board of the same width as 
the vat placed at one end, of the vat and slightly inclined so that 
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the excess, solution may drain back into the tank after the field 
boxes are dipped and placed on the drain board. When possible, 
this vat or tank is located at the side of the dump so that the 
man operating the dump can also immerse the field box, which 
in many instances eliminates the services of an extra laborer. 
As has been found by experience, the truck man hauling in filled 
boxes to the dump man can at the same time remove the empties 
on his return trip. The Plant Commissioner, in a letter of in- 
structions addressed to all packing house operators of the State 
last season, made the above suggestion and it apparently met 
with the approval of a large per cent of the operators. The size 
and shape of the dipping vat is of minor importance. The 
wooden vat seems to be preferable to the metal vat and is 
more generally used. Among the more recent improvements 
made on dipping vats is an outfit devised by the manager of the 
Winter Haven Citrus Growers' Association, which consists of 
a box made of wood mounted on low wheels so that it can be 
moved from one place to another in the packing house. One 
concern manufacturing packing house equipment has con- 
structed a mechanical device for the disinfection of field boxes. 
This was used in several packing houses last season with ap- 
parently good results. There are many operators in the State 
who have given much study to this subject, and doubtless in the 
near future the packers of the State will be offered a device more 
economical and practical than anything yet devised. 

Cost, etc., of disinfecting Field Boxes 

As the packing season of 1917 and 1918 was drawing to a 
close, after Rule 36 had been in operation for some time, it was 
decided by the Plant Commissioner and his assistants to pro- 
cure first-hand information from the packing house operators 
themselves in order to ascertain how the practical application 
of the instructions issued under Rule 36 was working. To ac- 
complish this object, representatives of the Plant Board called 
upon the packing house operators in their respective districts 
and presented a series of questions pertaining to the season's 
operations. There are on file in the office at Gainesville the 
names of 414 individuals, firms or corporations listed as opera- 
tors of packing houses in the State. We have received definite 
reports from 166 of these packing houses. Of the 414 packing 
houses listed, approximately 200 operated during the season 
of 1917 and 1918. Many of the packing houses were not operated 
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last season, as the fruit crop was greatly reduced in some sec- 
tions as a result of the cold spells of 1917 and 1918. The results 
as tabulated from the 166 reports received are very gratifying. 
These reports were from packing houses operating in 18 of the 
24 citrus producing counties of the State. As stated, 166 pack- 
ing houses made reports. Of those reporting, 81, or practically 
50%, complied fully with the instructions issued under Rule 
36. The vast majority of the operators from whom reports 
were received endorsed the idea of sanitary precautions in pack- 
ing operations. Sixteen operators expressed disapproval. 
Others were non-committal. We note further that 24 operators 
who had not previously done so signified their intention to 
install dipping vats before the opening of the packing season 
of 1918-1919. 

A few'packing house operators have advanced two objections 
which are worthy of note, namely, that of cost and of supposed 
damage to the field boxes by reason of dipping them in the 
disinfectant. The matter of cost must of course be given due 
consideration, although experience has shown that the cost of 
operating under sanitary precautions is so little as to be hardly 
worth considering. The figures given in this article are authen- 
tic, having been obtained from packing houses that actually in- 
stalled dipping vats and disinfected field boxes last season. One 
of the most striking reports that has been called to our atten- 
tion comes from Mr. J. B. Booth, manager of the Tavares Ex- 
change packing house, which packing house made use of sani- 
tary precautions in their entirely throughout the season of 
1916-17, as well as the season of 1917-18. It has been found 
that the added cost of immersing field boxes in bichloride solu- 
tion in the Tavares house is 14 cent per packed box and the 
total cost covering disinfection of all field equipment, including 
boxes, bags, ladders, clippers and the one-piece suits worn by 
pickers is about 2/8 of a cent per box. From the reports sent 
in by the District Inspectors of the Plant Board, after calling 
on the packing house operators in person, we find that of the 
49 operators who made reports as to the cost of dipping field 
boxes last season, 37 report the cost as not exceeding $5.00 per 
1000 boxes or '^ cent per box or less. The total cost of dipping 
field boxes ranges from $12.50 per 1000 to $1.60 per 1000 boxes. 
The lowest figures submitted were received from Mr. D. H. Dug- 
gins, manager of the Ozona Citrus Growers' Association, where 
a mechanical device was used to disinifect the field boxes. There 
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are other packing house operators, though, who have also re- 
duced the cost to a very low figure. The report of Mr. P. B. 
Rainey, manager of the Ft. Green packing house, shows the 
r^narkably low cost of $2.00 per 1000, or 1/5 cent per i>ox. Mr. 
L. B. Skinner of Dunedin, Florida, repoits that the total cost 
of disinfecting field boxes last season in his packing house was 
$2.35 per 1000 boxes, or a trifle more than 1/5 cent per box. 
A general average of cost based on the forty-nine reports filed by 
the packing house operators, previously referred to in this arti- 
cle, representing nearly every citrus growing county in the 
State, is $5.00 per 1000 or ^ cent per box. These figures 
come from all kinds of packing houses ranging from the smallest 
to the largest, with no uniformity as to size, shape or equip- 
ment. It is interesting to note that the lowest figures submitted 
come from operators who have installed some mechanical device. 
Most operators dipped by hand and the coat was in every case 
greater, using the same disinfectant, than where a mechanical 
device was used. A number of operators when called upon to 
furnish an estimate of the cost of disinfection replied that the 
cost was too small to be accurately estimated. We think that it 
is a safe conclusion that the cost of using aU sanitary measures 
advocated in packing and handling citrus fruits will not exceed 
one cent per box of packed fruit. 

Detebioration of Equipment 

There is practically no deterioration of the metal parts of 
the boxes on account of dipping in a bichloride solution. Our 
observation has been that field boxes which were repeatedly 
dipped at packing houses over the State last season show that 
the boxes are in no worse condition on the average than similar 
boxes which were not dipped. For the purpose of determining 
the effect of the corrosive sublimate solution (1 part to 1000) 
used in dipping boxes, several experiments were conducted 
here in the office at Gainesville. Metal stripping dipped in the 
solution every third day for three months, and botii stripping 
and cement nails dipped four times daily for three weeks were 
discolered but showed no marked corrosion. In neither of the 
above tests was any appreciable injury noticeable. In fact, 
several months after the above experiments were conducted, 
the same pieces of metal that were used previously are now 
being dipped as before and hung in the open where the sun and, 
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air can gain access to the metal, and still show no appreciable 
injury. 

The conclusion is that both from experience in the packing 
house and the office tests the deterioration is so slight that it 
is hardly worth considering. 

Disinfecting Solution 

As to the solution best adapted to the disinfection of field 
boxes and field equipment nothing better has so far been found 
than bichloride of mercury, of a strength of 1-1000. This 
strength is obtained by the addition of eighty grains of commer- 
cial bichloride to each gallon of water, or one pound to ninety- 
eight gallons of water. This is the solution advocated by the 
Plant Commissioner and is in general use throughout the State. 
Other solutions have been used but bichloride of mercury is the 
best. Even though bichloride of mercury is an efficient germi- 
cide, one of the strongest known, and its use will most certainly 
destroy disease germs and prevent distribution of diseases, yet 
it must be admitted that it is not a very strong insecticide. In 
fact there is not known at this time any single chemical or sub- 
stance or combination which possesses equal value as an insec- 
ticide and germicide and which would be suitable for disinfect- 
ing packing house equipment. For the time being it seems that 
bichloride of mercury is the best material that can be made use 
of for disinfecting field and packing house equipment. 

State and Federal authorities are now, and have been, work- 
ing to find a solution to this problem, that is, to find a com- 
bination of chemicals which will combine insecticidal and ger- 
micidal properties to such a degree as to insure the destruction - 
of disease-causing organisms and also of mature and immature 
injurious insects. Such a combination to be of practical value 
must be one which will be cheap, easily obtained and used, 
harmless to boxes and other equipment as well as to the hands 
of the users. Considerable progress has been made in this work. 
It is hoped that in a comparatively short time announcement 
can be made of the results of these investigations. 

It may be of interest to readers of this article to know that 
with the advancement of the idea of sanitary precautions in 
grove operations horticulturists of other states have become 
very much interested in the progress being made in Florida 
along these lines and it will not be surprising if, after it has 
been fully demonstrated that the use of these precautions ia a 
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practicable thing, other states and other communittes will adopt 
their use. The Federal Government is working in very close 
cooperation with the State of Florida along these lines, and is 
watching with the closest attention the progress that is being 
made and the results obtained. 

SOm. IMPORTANT DISEASES OF SWEET POTATO* 

By C. D. Sherbakofp 
Associate Plant Patholo^at, Florida A^cultural Experiment Station. 

Sweet potatoes are of great importance in the agriculture of 
Florida, even at the present time. The crop is well adapted to 
the State's soil and climate and therefore should occupy an even 
more important position on our farms. In fact the profit from 
this crop could hardly be excelled by any other crop here if it 
were not for the different diseases to which this crop is com- 
monly subject. Some of the diseases injure the plants in the 
field and thus reduce the yield; others attack sweet potatoes 
in storage and in that way further reduce the results of the 
harvest. 

Both field and storage diseases are of about equally great im- 
portance to an individual grower and thereby to the State and 
country at large, yet most of the purely storage troubles affect 
directly only the grower without Immediately threatening the 
industry or the community in which the grower extends his 
activities. When a soft rot destroys his sweet potatoes in the 
pit or storage house, the potatoes are lost. An entirely different 
thing takes place when sweet potatoes become affected with one 
of the important field troubles such as wilt or black-rot or foot- 
rot. In that case the disease not only causes more or less severe 
loss to the grower whose potato plants become affected with it, 
but his land, plants and seed will also be contaminated with the 
disease. Through their medium the trouble will be widely 
spread to every farm and garden into which will be brought 
such soil, plants or seed. The importance of this fact can be 
easily realized by any open-minded person when these two points 
are considered: (1) that under conditions favorable to any of 
these diseases practically every draw in a bed may become af- 
fected with one or all of them; and (2) that the effect, during an 
early stage of the disease, is often not very noticeable and thus 
the plants are regarded as being healthy. These diseased plants 
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may, as it actually happens, be in hundreds of shipments sent 
out to farmers all over the State and thus these troubles are 
widely spread and jeopardize the industry. 

Sweet potato powers, especially those , who deal in sweet 
potato plants, should plainly understand at least this much : the 
disease, if not taken care of, will sooner or later get into their 
sweet potato beds and fields and thus directly cause to the grow- 
ers considerable loss year after year and then eventually will 
ruin their reputation as sweet potato plant and seed producers. 
Another thing that should be considered in this connection is 
that all these important field diseases of the crop are, as it will 
be seen later in this article, comparatively easy to control and 
therefore no one really has any excuse for having them except 
an excuse based on either plain ignorance of the diseases and 
their control or on a manifest negligence of his plain duty to 
himself and to the community in and from which he makes his 
living. 

Sweet potato diseases have been for quite a while under care- 
ful study by plant pathologists of some states, such as of Mary- 
land, New Jersey and Virginia Experiment Stations and of the 
Bureau of Plant Industry, Department of Agriculture, Wash- 
ington, D. C, and are at present well known in all their essen- 
tial features, namely in their appearance, behavior and control. 
Any one looking for detailed information on these diseases may 
do well to obtain from these institutions bulletins on the sub- 
ject. In fact, the writer believes that every sweet potato grower 
should have at least Farmers' Bulletin No. 714, which treats 
nearly all known sweet potato diseases and which may be ob- 
tained on request from the Bureau of Plant Industry, Washing- 
ton, D. C* 

L. L. Harter in the Farmers' Bulletin just referred to, divides 
all sweet potato diseases into three groups. Field troubles at- 
tacking stems and underground parts of the plants, field troubles 
attacking sweet potato leaves, and storage rots. 

Leaf Diseases 
Of the diseases affecting the leaves, on which they produce cer- 
tain spots, at present none is known to be of suSicient importance 
to warrant special measures of control. Leaf-blight caused by 
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the fun^s Phyllosticta batatas, Leaf-spot caused by the fungus 
Septoria batatieola, and White-rust caused by the fun^s Albugo 
ipomoeae-panduranae, are of common occurrence in nearly every 
sweet potato growing district. Because of their relative unim- 
portance they will not be discussed here. 
Stokage Rots 
usually destroy the greater part of sweet potatoes left in storage 
for winter and spring markets. There is no question that many 
more potatoes would be grown in this country if not for these 
rots which, under ordinary conditions, make the grower sell his 
potatoes too early in the season to realize the best price. This is 
so because under the conditions of almost absolute lack of meas- 
ures to protect sweet potatoes against these rots it usually is 
safer and more profitable to sell all potatoes soon after harvest 
even at a very low price, than to store them and in consequence 
lose most of them during the storage and then sell what is left at 
a high price. 

The following are well known storage rots of sweet potatoes : 
Soft-rot and Ring-rot, both caused by the common bread mold, 
Rhizopus nigricans; Black-rot, caused by the fungus Sphaerone- 
mo fimbriatum; Dry-rot, caused by the fungrus Diaportke bata- 
tatis; Java black-rot, caused by the fungus Diplodia tubericola, 
and Charcoal-rot, caused by the fungus Sclerotium batatieola. 
Of these rots, soft-rot and black-rot are most common. 

Soft Rot, as the name implies, produces a soft decay of 
potatoes. It starts at either end of the potato and in the pres- 
ence of high humidity and at high temperature completely de- 
stroys it in a few days; such decayed potatoes while soft end 
watery at first, soon lose their moisture and become hard and 
brittle. If the potato skin be broken while the rotted potato i!^ 
still in the soft stage then on the potato surface the fungus 
which causes this rot will produce its luxuriant moldy growth 
with a great mass of its spores. The mold is very common every- 
where, grows readily on many decaying substances and is pres- 
ent in dust and on dirty boards, crates and so on. The rot gets 
into the potato through the ends where it was detached from 
the mother plant and through other injuries on its surface. The 
trouble is greatly favored by an abundance of moisture in and 
around the potatoes and by high temperature. Therefore to 
protect potatoes against this rot one should .properly handle 
them from digging time to the end of the storage period. One 
should keep in mind that during digging and subsequentJiand-i 
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ling until placed in the storage, potatoes ought to be as little 
injured as possible; that in the iield after digging and during^ 
the first two weeks of the storage they should be thoroughly 
cured, and that after that the temperature of the storage house 
should be comparatively very low. 

To control soft-rot observe the following suggestions : 

1. Dig the potatoes during bright, clear weather and allow 
them to thoroughly dry in the sun, without exposing them 
though to a too hot, scalding sun. 

2. Place the dry dirt-free potatoes in open crates and then 
place them in the storage house in the crates. In this way the 
potatoes will have better ventilation, become less bruised than 
by dumping them into the bin and will be much easier to handle 
later on. 

8. During the first two weeks the temperature of the storage 
houses should be high, namely from 80° to 85° F., and the house 
thoroughly ventilated to carry off moisture given off by the 
potatoes during this period of their curing. Then the tempera- 
ture should be slowly lowered to from 50° to 55° F. During the 
remaining period of storage one should now and then examine 
t^e humidity of the house and give extra ventilation when nec- 
essary. 

From the recommendation just given it is evident that for the 
safe storage of potatoes one should have an adequately built 
storage house, the temperature and moisture of which can be 
easily regulated. 

There are some good plans available which show how to build 
a very simple and effective sweet potato storage house. A plan 
like this may be obtained on application either from the Florida 
Experiment Station, Gainesville, Florida, or from the Bureau 
of Plant Industry, Washington, D. C. 

Sweet potatoes handled and stored in the way suggested to 
prevent soft-rot will in a great measure be protected also from 
other storage rots. 

Black Rot is the other very important storage rot. It is 
caused by the same fungus as that which causes an important 
sweet potato trouble in the field, namely "Black-shank", and is 
discussed here later on under that disease. 

Field Diseases of Stems and Roots 

There are several field diseases affecting stems and roots of 
sweet potato plants. Of these, foot-rot, wilt, and black-shank 
are of great importance with us, and will be now discussed. 
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FooT-EOT OR Die-off. This disease affects sweet potato stems, 
roots and vines. It may start in the seed bed or in the field. On 
the stems it appears at first in the form of small brown to black 
spots which gradually extend, girdling the plants and progress- 
ing: up the stems several inches ; downward the trouble extends 



Fig. 83. — Sweet potato atetna affected with foot-rot. 
The stems at their bases show dark brown rot typical 
for this disease. (After J. A. McCliritock, Va. Truck 
Exp. Station, Bui. 22.) 

only a very short distance. The disease progresses somewhat 
slowly and hence affected plants begin to die off usually only late 
in the season. A severe case of the attack of this disease on 
sweet potato stems is shown in Fig. 83. After a time the dis- 
eased parts of the stem become covered with numerous, barely 
visible specks. These are fruiting bodies of the fungus, Plen- 
odomus destruens, which causes the disease. The infection may 
extend down into the roots where it produces a firm brown rot 
as shown in figure 84. The surface of the rotted roots later on 
becomes also covered with numerous fruiting bodies of the 
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Fig. 84. — Sweet potato rotted at one end by foot-rot fnng^is. (After 
J. A. McCIintock, Va. Truck Exp. Station, Bui. 22.) 

causal fungus which here appear in the form of minute pimple- 
like structures. 

Usually the fungus invades only underground parts of the 
plant but during a rainy season and with a rank growth of the 
plants, the vines frequently become also attacked. In this case 
the rot extends sometimes for a considerable distance each way 
from the starting point. 

Usually no potatoes are produced in the bills attacked with 
t^is disease. Foot-rot is known to occur in Florida and in sev- 
eral other states and it seems that the trouble eventually will 
be found everywhere where sweet potatoes are grown. Thia 
will happen, of course, if its further spread is not prevented. 

The damage caused by the disease often amounts to more 
than half of the crop. Ilie disease ia distributed through seeds 
and plants and old vines contaminated with the fungus. The 
means of distribution of the fungus should be remembered be- 
cause on this knowledge are based the methods of control. 

To control foot-rot. Use only carefully selected seed. No 
potato showing any sign of rot should be used as seed. Just 
before bedding the seed potatoes they should be disinfected by 
soaking them for ten minutes in a solution of corrosive sub- 
limate of 1:1000 strength. To make this solution, dissolve 1 
ounce of corrosive sublimate, crystals, in 8 gallons of water. 
The same solution can be used over again three times, then it 
should be discarded and a new solution made if more seed needs 
to be treated. Corrosive sublimate is an extremely strong poison 
and should be handled in such a way as to insure tiiat neither 
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human beings nor farm animals or birds get a drink of the solu- 
tion. It is not poisonous to the skin and thus hands wet with it 



Fig. 85. — Sweet potato steins affected with wilt, also known as stem-rot. 
The stem on left shows split condition and spindling root; the other two 
stems show darkened interior tissues when the bark is removed. <After 
J. A, McClintock, Va. Truck Exp. Station, Bui. 22.) ^ 
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are not injured. It corrodes metals and therefore should be 
handled in wooden, glass or earthenware containers. 

Make sweet potato beds somewhere in the woods on a virgin 
soil or at least on a soil new to sweet potatoes. 

Don't use, for the beds or in the field, old sweet potato vines 
or manure mixed with them. 

In the lield plant sweet potato plants either in a new soil or in 
a soil which has not been used for this crop for at least three 
preceding years. 

Wilt or Stem-rot, Yellow Blight, Blue Stem. The dis- 
ease can be detected at first by a dull and then yellow, color and 
puckered appearance of the leaves; later by wilting of the plants 
and rupturing, blackening and rotting of the stems (see Pig. 
85). A faint purple tint can be seen through the white of the 
young plants infected with the trouble. Stems infected with the 
trouble will, on splitting, always show a distinct blackening 
inside. This blackening may ex- 
tend in the vines for several feet 
and is a sure sign of the disease. 

This blackening often extends 
also into the potatoes as can be 
seen in Fig. 86. Such potatoes 
when bedded often produce plants 
that will also be diseased. 

The disease is very destructive 

and, in certain cases, is known to 

kill nearly every plant in the field. 

According, to L. L. Barter (see 

.„rf„d™„To1rS*.h'o^LV™1 bulWn cited, p. 6), "at the meet 

discoloration due to stem-rot conservative estimate stem-rot is 

'uT ■faepi*''? Afe,''F.?"B"f: te»P°"siWe '<»■ « loss «' »t leMt 
letin 714.) three-guarters of a million dollars 

annually to the sweet potato crop in the United States." 

It is caused by two very closely related fungi, Fusarium bata- 
tatis and Fusarium kyperoxysporum. Though these fungi are 
also closely related to those causing wilts of other crops such as 
cotton, watermelon and tomatoes, they, so far, are not known to 
cause wilt of other crops. 

At present the disease is known to occur in Florida and in 
many other states. 

Control of wilt or stem-rot in all respects is the same as that 
of foot-rot except that a bin selection of the seed cannot be 
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successful against this trouble. Sorting out potatoes from stor- 
age is not effective because 
the presence of the wilt fun- 
gus in them cannot be de- 
tected by any external symp- 
tom. Potato Beed should be 
selected in the field shortly 
before digging time, but 
when the vines are still alive. 
This selection should be ar- 
ranged in the following way : 
1, select for seed purposes, a 
best yielding, uniform in all 
respects and most healthy 
looking field or part of a 
sweet potato field of a suffi- 
cient size ; 2. go through 
every row of the seed patch 
and examine for wilt at least 
two vines from each hill. For 
this examination the vines 
must be cut off close to the 
point of their origin, that is 
where they began to grow 
from the draw or from the 
originally planted vine; these 
vines should then be split 
lengthwise and the inside 
color noted ; wilt-affected 
vines will always show a dis- 
tinct darkening. 3, every hill, 
vines of which on such exam- 
ination showed darkening in- 
side, and also every hill hav- 
ing any abnormal color of 
the leaves or prematurely 
dead vines, should be staked 
off during the examination 
for the wilt. 4, potatoes from 
the staked off hills should be 
dug out separately and be- 
fore digging the entire seed patch so that they will not be mixed 
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Fig. 87. — Small sweet potato plant 
showing blackening of its under- 
ground basal part, due to black-shank 
fungus. (After L. L. Barter. U. S. 
Dept. of Agr., Far. Bulletin 714.) 
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with seed potatoes. The former may be used in any way, of 
course, except for seed. 5, the seed potatoes remaining in the 
seed patch should be dug at the regular time and manner except 
that naturally special care mustbe ob- 
served in handling and storing them. 
Just before bedding the potato 
seed, sort them over, disinfect and 
so on in the same way as recommend- 
ed for the control of foot-rot. 

Black-shank or Black-bot. This 
disease affects any underground 
part of sweet potato plants. On the 
draws it appears at first in the form 
of small, black spots as shown in Fig. 
87. The spots in time enlarge and 
cause rotting off of the entire plant. 
On the potatoes it produces dark to 
nearly black, somewhat sunken, spots 
(see Fig. 88) with a metallic luster 
on the surface and greenish tissue 
beneath. The spots at first are small 
but often they may extend until the 
whole potato is rotted. Potatoes af- 
fected with black-rot when cooked 
have a very disagreeable taste and 
therefore should never be sold for 
human consumption; a few potatoes 
of this kind tasted by a consumer 
will surely turn him from this food 
product and thus the market will be 
greatly injured. Neither should such 
potatoes be used for seed because 
they will produce plants which most 
likely will also be affected with the 



Fig. 88. — Sweet potato 
showing a round spot due to 
black-shank, also known as 
black-rot fungus. (After L. 
L. Harter, U. S. Dept. of 
Agr., Far. Bulletin 714.) 



Black-shank causes considerable 
damage in the seed bed and in the 
field by attacking draws, vines and 
roots ; it also causes one of the most 
important storage rots, black-rot. On 
the whole, according to L. L. Harter, 
the disease causes a loss throu^out 
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the country "probably equal to that of all other diseases com- 
bined." 

Btack-shank (black-rot) is caused by the fungus Spfuierone- 
ma fimbriatum, which is distributed in about the same way as the 
fungus causing foot-rot and is controlled in the same way as 
the last named disease. 

Summary of Control of Important Field Diseases 

1. Pall selection of sweet potato seed free from wilt (see de- 
tails under wilt) . 

2. Sorting and disinfection of seed potatoes just before bed- 
ding them. 

3. Locating sweet potato beds in a virgin soil or soil new to 
this crop. 

4. In the field rotate sweet potatoes with some other crops in 
such a way that sweet potatoes will not be planted in the same 
field oftener than once in four years. 

6. Destruction of old potato vines or composting them and 
using for fields that are not to be used for sweet potato for at 
least three years hence. 

Conclusion 

In conclusion of this brief discussion of some most important 
sweet potato diseases it should be most emphatically stated that 
these diseases are chiefly responsible for most of the crop fail- 
ures; that they, if not controlled in time, will become present 
in every field which is more or less regularly used for the cul- 
ture of the crop, and that thus eventually will make the difiicul- 
ties of cultivation manifoldly greater and the culture itself 
probably hardly profitable at all. But if the grower will follow 
the suggestions given for control of these diseases, and simul- 
taneously pay due attention to the proper selection of sweet 
potato seed for higher yields and for better and more uniform 
types of potatoes, he will soon realize how much all this is to 
his own immediate profits and in that way, of course, to the 
benefit of the whole community. 



.y Google 



190 State Plant Board of Florida 

TERMITE INJURY TO SWEET POTATOES 

E. W. Beiuxr 

Owing to the great importance of the sweet potato weevil, 
Cylas formicarius Fab., sweet potato growers should be on the 



Fig. 89. — Sweet potato tuber showing tunnels b; termites. Upper ti^re 
from outside; lower in croBS section. Upper figure is top view of piece cut 
from potato to get section shown in lower figure. Natural size. (From a 
photo by E. W. Berger.) Compare with photo of injury by sweet potato 
root weevil. Fig. 72, Vol. II, No. 1, Oct., 1917. 
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watch for it everywhere and especially in sections supposed to 
be free from the pest. 

Amons; injuries most likely to be confused with the work of 
the sweet potato weevil are those caused by termites or "white 
ants". Injury by these insects to tubers is well illustrated by 
Figure 89. Comparison of this figure with Fig. 72, published 
on pg. 87 of the Quarterly Bulletin for October 1917, Vol. II, No. 
1, will make several differences apparent: 

1. Absence of larvae (grubs) and pupae in the tunnels when 
infested by termites, but their presence in apparent abundance 
when the tuber is infested with the weevil. 

2. Absence of frass (excreta) when the injury is due to ter- 
mites, but an abundance of this in the tunnels produced by the 
weevil. 

3. Exit and entrance holes very apparent with termites, but 
tuber infested with weevil may show little or no outward evi- 
dence of its condition inside. 

4. The clean-cut outlines of the tunnels made by the termites 
are in marked contrast with those made by the weevil. 

Besides the differences indicated in the illustrations, several 
other facts of use in determining the presence of the weevil or 
termites may be noted: 

5. If the plants are growing, tunneling larvae (grubs) in the 
stems near the ground indicate the weevil. 

6. The presence of large (about V4, in. long) ant-like insects 
with black heads and snout, brick-red thorax (middle) and legs, 
and dark steel-blue hind end, is an almost certain sign of the 
weevil. 

7. The presence of whitish rapidly running insects, having 
much the appearance of ants, indicates termites. 



.y Google 



192 State Plant Board of Florida 

DEPARTMENT OF CITRUS CANKER ERADICATION 

Report on Eradication Work for Quarter Ending 
June 30, 1918 

The following report on the canker eradication work, con- 
ducted in co-operation with the Bureau of Plant Industry, U. S. 
Department of Agriculture, during the three months ending 
June 30, has been compiled by Mr. Frank Stirling, General In- 
spector : 

Quarter Ending June 30, 1918 

Citrus grove trees inspected 2,299,163 

Citrus nursery trees inspected 14,043,867 

Inspectors employed 220 

New properties showing infection 2 

Total properties showing active infection « 

Grove trees found infected IS 

Nurserjr trees found infected 

Counties in which active infections were found 4 



General Sumuary 



Nursery trees found infected since May, 1914, 342^64 

Number properties infected to June 30, 1918 479 

Properties declared no longer "danger centers" 432 

Properties still classed as "infected" June 30, 1918, 47 

The following table shows the number of citrus grove trees 
found infected with canker during each month from the begin- 
ning of the eradication work to June 30, 1918 : 

1914 1915 1916 1917 1918 

Jan 306Jan 86Jan 14Jan 

Feh 165 Feh 21 Feh 4 Feb 1 

Mar 444Mar 49Mar 9Mar. 1 

Apr. 408 Apr 49 Apr. 169 Apr. 2 

May 108 May 1042 May 338 May 52 May 1 

June 160 June 772 June 460 June 45 June 10 

July 275 July 651July 849 July 39 

Aug 1318 Aug 1345 Aug 219 Aug 30 

Sept ^ 767 Sept 618 Sept 124 Sept 6 

Oct 665 Oct 214 Oct 451 Oct 2 

Nov 773 Nov 494 Nov 131 Nov 1 

Dec 366 Dec 256 Dec 27 Dec 1 
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QUARANTINE DEPARTMENT* 

Repoet for Quarteb Ending June 30, 1918. 

The following reports on the inspections of shipments and 
importations, all ports and stations, have been cnnpiled by Mr. 
K. E. Bragdon, Assistant Quarantine Inspector : 

Port and Railway Inspection 

Ships and Vessels Inspected: 

From foreign ports 475 

Prom U. S. porta other than Florida 273 

From Florida ports 200 

Total 948 

Shiphbnts Inspected : 
Arriving by water: 

Passed 1868 

Treated and passed 18^i 

Returned to shipper 37 

Detained, subject to return by shipper 

Contraband destroyed 300"4 



Treated end paased 27 

Returned to uiipper 45 

Detained, subject to return by shipper ..'. 25 

Contraband destroyed 12 



Total shipments inspected . 



Principal Pests and Diseases Intercepted 



Insect or Disease 
Apkig 'ap.~. Z.. 


i Occurring on 
. Rose ". 


' From 


No. of 
parcels 
infested 






Aspidistra scale 


.IPem 

.|HibiHCU5 

.iSour sop 

.iSour sop 

.Grape 






j Florida 












Cuba 












Cuba 




Chaff scale 


.IPalm 

-Sour sop 

.'Avocado 

-iCoffee 


Georgia 




Chaff scale 








. Florida 




Coffee-bean weevil .. 


Brazil 


1 




.iGeranium J..^S-..'. 
Peach 


Massachusetts 










. New York 




*By action of the State Plant I'oard, taken on 
endlcatlon of aweet potato weevil and eradication 


May 10. 1918. the name of 
to that o( "(jHarantine D 
the parcel poat Inspection, 
ot the banana root borer. 
within the province of t) 


the "Fort 
1* DeMrt- 
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In-ict or Diaaase 

Dictyospertnum scale 
DictyoBpermum scale 

Florida red scale 

Florida red scale 

Hemisphaerical scale 
Hemisphaerical scale 
Hemisphaerical scale 

Leaf hopper 

Long scale 

Long-tailed mealy-bug 
Long-tailed mealy-bug 

Mealy-bug 

Mealy-bug 

Mealy-bug 

Nematode root-knot 
Nematode root-knot .... 
Nematode root-knot .... 
Nematode root-knot .... 
Nematode root-knot .... 

Oyster-shell scale 

Phyllocoptes ap. (mite) 
Pseadoscorpion 

P BOCKS Sp 

Purple scale . 

Purple scale 

Pustule scale 

Pyriform scale 

Red bay scale ^j 

Red bay scale 

Rose slug 

San Jose scale j 

San Jose scale 

San Jose scale „ 

San Jose scale ' 

San Jose scale 

San Jose scale 

San Jose Scale 

San Jose scale I 

Soft brown scale 

Soft brown scale 

Soft brown scale 

Sweet potato weevil ... 

Thrips 

Tortoise beetle 

Tuasock moth 

Walnut scale 

Walnut scale 

Walnut scale 

Walnut scale 

Whitefly 



Occurring < 



From 



iCocoanut Cuba 

Jasmine 'Cuba 

Palm .Florida 

Rose Cuba 

Palm Massachusetts .... 

Sour sop Cuba 

Unknown plant Florida 

Cotton Spain 

Citrus Cuba 

Hibiscus Florida 

Unknown plant ....Florida 

Coleus Maryland 

Colens — Ohio ..... 

■Cuba 

Blackberry ;North Carolina . 

Fig IFlorida 

Grape jTexas 

Peach 'Georgia 

Florida 

Snowball Pennsylvania 

Cereua ' Mexico 

Citrus Spain 



Citrus jGuba , 

Holly -iFlorida 

Honeysuckle Florida 

Jacob's ladder Florida 

Magnolia Florida 

Rose IConnecticut 

Cherry Maaaachnsetts ... 

Currant | Massachusetts .. 

Currant Ohio 

Hydrangea Massachusetts .. 

Peach — ! Massachusetts ... 

Peach Ohio 

Plum _ -.'North Carolina .. 

Plum lOhio 

Fern ..„„..„...._; Hassachnsettt .... 

Palm : Florida 



No. of 
parcels 
infested 



Sour sop . 



Guava and citrus .. 
Unknown plants .... 

Cherry 

Currant 

Peach _.. 

Peach 

Jasmine 



..{Cuba _..., 



.. Cuba 

.. Massachusetts .. 
.. MassacbuMtts .. 
.. MassachuBetts _ 
.. Massachusetts .. 
.. South Carolina . 
.. Florida 
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pAiM^L Post Plant Inspection 

Pakcels Inspected: 

Passed , 3193 

Treated and pasBed 68 

Returned to sender 6 

Detained, subject to return by sender 1 

Infested or infected parcels destroyed 

Total parcels inspected 

Principal Pests and Diseases Intebcbpted 



Insect or disease 


Occurring on 


From 


No. of 
parcels 
infested 




Rose . 




Florida red scale 


Citrus 

Ivy 

Citrus 

Geranium ,.... 


F orida 






























Lemon verbena 
























Ohio 


59 














Ohio^ 
























Florida 












Soft brown scale 

Whitefly 


Ivy 

Cut flowers 






Florida 


3 
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The following editorial by David B. Mackie, taken from the 
June, 1918, issue of the Monthly Bulletin of the California State 
Commission of Horticulture, describes all too well a condition 
which even Florida has experienced in times past and a condi- 
tion which, in the aggregate, has cost the United States count- 
less millions of dollars. Fortunately, the citrus growers and 
members of the Florida legislature have, during recent years, 
proven themselves exempt from the narrowness of viewpoint 
which is illustrated in this editorial. It is to be devoutly hoped 
that the broad viewpoint and foresight which made possible the, 
to date, successful campaign against citrus canker will charac- 
terize the deliberations of our Florida statesmen and citizens 
when serious situations are confronted in the future: 

"Where Dobs the Bu.lin: BslonoT From Australia comes the report 
that citrus canker has made its appearance in the commonwealth. True 
to tradition, the uninformed public through the press does not hesitate to 
jump to the horticultural officers and lay 5ie blame for allowing the impor- 
tation at their door. 

"This is in a large measure to be expected. These officials fumirii a 
convenient abject for attack at this time when a certain amount of invec- 
tive must be expended. 

"Not being in a position to state with authority on whom devolves the 
resi)OQaibility for allowing the introduction of canker into Australia, but 
having had a certain amount of experience in securing and enitorcing hor- 
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enforcing hor- 



ticultural legislation, speaking in the abstract it should be stated that 
there are many aspects of such problems that are seldom brought to the 
notice of the public. 

"The aasertion is ventured that there are, among those who will read 
this article, horticultural officials who have had a chance to wear them- 
selves out trjring to squeeze from a reluctant legislature funds for the pur- 
pose of providing a means of preventing the introduction of some plant 
pest or disease that may be causing consternation in some other part <^ the 
world and which it is realized will sooner or later be brought to their 
shores. Nor is the legislature entirely to blame. Such bodies as a rule 
are generally composed of individuals largely ignorant of the bionomics of 
insect pests and plant diseases, without training in the estimation of evi- 
dence in this line, and withal unable to appreciate the extent or imminence 
of danger which may be anticipated from this source. The reaponsibility 
may often be traced farther back to the fruit growers themselves, who, 
with full knowledge of the true significance of the menace, adopt the let- 
George-do-it attitude and wait for someone else to take the Initiative. Thero 
may be meetings held and resolutions prepared but concerted action and a 
follow-up policy are largely lacking. Interest wanes until the eleventh 
hour when the pest in question appears and their chance has vanished. 
This attitude is particularly reprehensible as they must surely under- 
stand fully that whatever happens they will be the losers. 

"As a result of this combination of circumstances pleas for preventive 
rather than remedial measures too often receive a deaf ear and the matter 
is often viewed from the standpoint that the originator of these measures 
is either exceedingly hard up for something to do or else desires to dis- 
tribute a little political patronage. Whatever the reason, the results are 
always Uie same. In tracing the course of introduced plant pests and dis- 
eases it is an unwritten law that the government which has failed to take 
necessary precaution in providing adequate means to prevent the intro- 
duction of undesirable alien plant pests and diseases sooner or later, but 
neverUielesB surely, has an opportunity to 'chew the cud of bitter reflec- 
tion' and dig down into its coffers to the extent of about one hundred 
times tite amount a proper insurance against this class of undesirable 
aliens would have cost. 

"It may seem a far cry, but perhaps some day it will be recognized that 
any insect or pathogenic organism which utilizes as a host some particular 
plant, no matter in what part of the world that host plant may exist, 
without proper protective measures, becomes in this day of modem trans- 
portation facilities a potential pest throughout the entire region where 
such plant may be grown. 

"California has had an opportunity to view the case in its different as- 
pects. The price of her knowledge has been the alternative between de- 
struction of her citrus industry or the annual expenditure of large sums 
of money to keep under control a host of these mtroduced enemy aliens 
brought into her midst before the potentialities of such things began to be 
appreciated. Viewing her experiences in retrospect, she now purohases 
insurance against Iheir further introduction, these by a judicious system 
of quarantines and a trained inspection service exceeded by none and 
equalled by few. It is believed that a few pages taken from the experi- 
ences of our state will well repay the trouble." 

The Delay in Getting Out This Number of the Quarterly 
Bulletin is keenly regretted by the editors. It should have ap- 
peared not later than July 15th. 

It is customary in these times to charge the Hun with most 
calamities, upset plans and inconvenient happenings, and so in 
the present instance we must charge the Hun and his allies, the 
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black fly and the semi-tropical army worm, with our troubles. 

As will be noted from tlie "Honor Roll" on the first paf^es of 
this issue, 68 of the Plant Board's trained inspectors are either 
"over there" or getting ready to go over shortly. New men 
have not been employed to take the place of these absent inspec- 
tors, but the work of the Plant Board has, through the earnest 
and untiring efforts of its employees remaining, continued on as 
large a scale as ever and, we hope; as efiiciently. Not only has 
the canker eradication work been pushed with vigor and appar- 
ent success but an active campaign to eradicate the banana root 
borer has apparently been successful and much has been accom- 
plished in restricting the spread of the sweet potato weevil. 

The editor was obliged to be in Cuba during the early days of 
July in connection with investigations of the black fly, tiiat we 
may the more effectively protect Florida from this enemy, and 
during the latter part of July severe outbreaks of the semi-trop- 
ical army worm in several Florida counties required the undi- 
vided attention of our force to the end that many thousands of 
acres of castor beans might be saved from destruction. To the 
Hun and these allies of hia, the delay in preparing this issue is 
certainly due. We let it go at that. (August 3, 1918.) 
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Acacia, boat of 

Boisdnval's scale (Diagpts boieduvalHi Sign.). 10 

cottony cushioii~scale (Icerya purekaai Mask.), 18 

greedy scale (Agpidiotus eamelliae (Sign.)( ^S 

oleander scale (Aepidiotue hederae (Bali)), 44 
Acacia melanoxylon, host of Aipidistra scale (Hemickionaarns aspidUtrae 

(Sign.)). 6 
Aealypka, host of 

common mealy bug (PaetidococciM citri (Risso)), 16 

Conehaspia angraeci, 17 

pyriform scale (Puivinaria jtyHformU Ckll.)i B2 
shipment infested with soft brown scale, 102 
Aca/ntkorkiza aeuleata, shipment infested with dictyospermum scale, 132 
Acanthus, boat of West Indian Scale (Aulaeaapia pentagona (Targ.)), 61 
Acer pseudopiatanua, host of cherry scale (AapidioCue forbeei Johnson), 14 
Aewr rubrum, host of gloomy scale (Ckryaomphalue tenebricoaus (Comst.)), 

27 
Acer ap., shipment infested with Putnam's scale, 133 
Achillae, boat of greenhouse ortbezia (Orthezia insignia Douglas) , 29 
Aeacidita glabra, host of oyster-sbell scale (Lepidoaapkea ulrtii (Linn.))i 46 
Agave, boat of 

Chryaompkaha agavie (Towns & Ckll.)i IS 

Leptdoaapkea vigra (Ckll.) , S5 
Agave palmeri, host of oleander scale (Aapidiotia hederae (Ball), 44 
A^eratum, boat of greenhouse orthezia (Orthezia insignia Douelas), 29 
Atlantkua, boat of rose scale (Atilaeaspis roaae (Boucbe)), 55 
Alamanda, host of mango shield scale (Coccua magniferae (Green)), 39 
Alder, host of 

cottony maple scale (Puivinaria vitia Linn.), 20 

San Joae scale (Aaptdiotua pemicioaue Comst.), 67 
Alee wmbrellata, bost of oleander scale (Aapidiotita hederae (Ball)), 44 
Aleurocanthus woglumi (spiny citrus whit« fly or black fly), 160, 161 
Alfalfa, host of cottony cuahion-scale (leer purchaai Mask.), 18 
Almond, bost of 

black scale (Saiaaetia olae (Bern.), 9 

greedy scale (Aapidiotiia cameliiae (Sign.)), 28 
Almond, dwarf flowering, host of cottony cushion-scele (tcerya purchaai 

Mask.), 18 
Almond, flowering, host of cottony cusbion-scale (Icerya purchaai Mask.), 18 
Almond, tropical, bost of black scale (Saiaaetia oleae (Bern)), 9 
Aloe, bost of hemisphaerical scale (Saiaaetia hemiephaerieal Targ.) , 31 
Alva bush, shipment infected with crown gall, 132 
Amaranthua, host of cottony cuahion-scale (Icerya purchaai Maak.), 18 
Ambroaia, host of cotton; cushion-scale (Icerya purchaai Mask.), 18 
Amelia, host of oleander scale (Aapidiotua hederae (Ball) ), 44 
Amheratia nobilia, host of rose palaeococcua (Palaeocoecua roaae (Riley & 

Howard)), 66 
Anderson, W. E., 158 

Awiromeda, host of Florida wax-scale fCeropIostes floridenaia Comst.), 27 
Andromeda sp., host of Aapidiotua paeudospinoaua W(^lum, 6 
Angraecum, host of Conckaapis angraeci Ckll., 17 

.4nona cheriTnolia, bost of mining scale (Howardia biclavia (Comst.)), 40 
Anona mvricata, host of 

cocoanut mealy-bug (Paeudococcua nipae (Mask.)), 16 

mining scale (Howardia biclavia (Comst.)), 40 
ATUina reticulata, host of 

Florida wax-scale (Ceroplaetea floridenaia Comst.) , 27 

pustule scale (Aeteroleeanium puatulana Ckll.)i &1 
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Anthurium, host of 

Eucalyrmiatus perforatui (Newst.), 23 

Florida wax scale (Ceroplaetea floridenaU Comst.), 27 

red bay scale (Chryaomphalue pereeae (Comst.)), 55 

AnthuriTim acaule, host of European fiorinia (Fiorinia fioriniae (Targ.) ), 24 

AnthuriTim sp., ahipment infested with 
Aspidistra scale, 132 
dictyo sperm urn scale, 132 
^een ^ield scale, 132 

Arttidesma, host of 

black scale (Saiaaetia oleae (Bern)), 9 

green shield scale (Pulvinwria paidii ( Mask) ) , 30 

Apkia sp., intercepted shipments infested with, 132, 193 

Apple, host of 

black scale (Saieaetia oUae (Bern)), 9 

black lecanium scale (Lecanium nigrofaedatum Pergande), 8 
California red scale (ChryaompkaluM aurantii (Mask.)), 12 
cherry scale (AapidUitTia forbeai Johnson), 14 
cottony cushion-scale (Icerya purchasi Mask.), 18 
cottony maple scale (Pulvinaria vitie Linn,), 20 
English walnut scale (Agpidiotus juglana-Tegiae Comst.), 22 
Florida wax scale (Ceroplastea ftoridenaia Comst.) , 26 
gloomy scale (Chrysomphalua tenebricoaiis (Comst.)), 27 
greedy scale (Aspuliotua camelliae (Sign.)), 28 
oyster-shell scale (Lepidoaaphee ulmi (Linn.)), 45 
Putnam's scale ('AepidioiuB ancylue (Putnam)), 52 
San Jose scale (Aapidwtue pernicioeus Comst.), 57 
shipment infected with crown gall, 132, 151 
shipment infested with 
Putnam's scale, 133 
San Jose scale, 133, 151 
woolly apple aphis, 133 

Apple, sugar, host of rose palaeococcus (Falaeoeoecua roaae Riley & How- 
ard), 56 

Apricot, host of 

black scale. ('SaMsefia oleae (Bern)), 9 
cherry scale (Aapidiotua forbeai Johnson), 14 
cottony cushion-scale (Icerya purekasi Mask.), 18 
San Jose scale (Aepidiotus pemicioeua Comat.}, 67 
West Indian scale (Aulaeaapia pentagona (Targ.)), 61 . 

Aralia, host of 

Florida red scale (Chryaomphalua aonidum (Linn.)), 26 
long-tailed mealy bug (Faeudococeua hngiapintia (Targ.)), 37 

Arbor vitae, host of 

dictyospermum scale (Chryaomphalua dictyoapermi (Morg.)), 22 
hemisphaerical scale (Saiaaetia hemiaphaerica) , 31 

Areca, host of 

chaff scale (Parlatoria pergandii Comst.), 14 

lesser snow scale (Hemichionaspis miiwr (Mask,)), 35 

oleander scale (Aapidiotua hederae (Ball)), 43 

Areca aliceae, host of Florida red scale (Ckrysomphaius aonidum (Linn), 26 

Areca aurea, host of European fiorinia (Fiorinia fioriniae (Targ.)), 24 

Areca catechu, host of Aspidistra scale (Hemickionaapia aapidiatrae 
(Sign.)). 5 

Areca lutescens, host of lataniae scale (Aapidintua lataniaf Sign.), 33 

Areca triandra, host of Florida red scale (Chrysomphalua aoTiidum 
(Linn.)), 26 

Argyreia apeeioaa, host of West Indian scale (Aulaeaapia pentagona 
(Targ.)), 61 

Arlanthua glandidosua, host of oystcr-shell scale (Lepidosaphea ultni 
(Linn.)), 4B 

Aroutiia. host of oleander scale (Aspidiohia hederae (Ball)), 44 
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Artmniaia ludovieiana, host of cottony cushion-scal« (leeryd purehaai 

Mask.), 18 
Artocarjma, host of tatania scale (Aapidiotu^ lataniat Sign.), 33 
Atekereonia cnbenais, 38, 76 
Ash, host of 

oyster-shell scale (L*pidotapheB ulmi (Linn.)), 45 
Putnam's scale (Aipuliotua aticyltis (Putnam)), 52 
San Jose scale (Aapidiotus pemiciogtie Comst.), 57 
Ash, mountain, host of 

black scale (SaUsetia oleae (Bern)), 9 
cottony maple scale (Pxtlvinaria vitig Linn.), 20 
Ash, Oregtin, host of black scale (SaisBetia oleae (Bern)), 9 
Ash, prickly, host of English walnut scale (Atpidiotua juglana-rtgiat 

Comst.), 23 
Ash, white, host of English walnut scale (Aapidiotus jugiana-Tegiat 

Comst), 23 
Asparagus, host of hemisphaerical scale (Saiaaetia kemiapkaeriea (Targ.)), 

31 
AeparaffU8 phimoaus, host of oleander scale (Aapidiotus hederae (Ball)), 44 
Atpidiotua abietia (Schr.) (hemlock scale), 31, 32 
Aapidiotus ancylua (Putnam) (Putnam's scale), 62 
A»pidiotus brittannicuB, intercepted shipment infested with, 132 
Atpidiotua eyanopkyUi Sign, (cyanophyllum scale), 20, 21 
Aapidiotus cpdoniae Comat. 
description of, 6 
hosts of, 6 
Aapidiotus forbesi Johnson (cherry scale), 14, 15 
Aapidiotus hederae (Ball) (oleander scale), 43 
Aapidiotus juglans-repiae Comst. (English walnut scale), 22, 23 
Atpidiotua lataniae Sign, (lataniae scale), 33 
Aapidiotus pseudospinosua Woglum 
description of, 6 
distribution in Florida, 6 . 
host of, 6 
Atpidiotua uvae Comst. (grape scale), 27 
Aipidietra lurida, host of aspidistra scale (HemickioJutapis aapidiatrat 

(Sign.)), 5 
Aspidistra scale (Hemichiomiapis aspidistra (Sign.)) 
description of, 5 
distribution in Florida, 5 
hosts of, 5 

intercepted shipments infested with, 132, 193 
AspUnium terTat^tm, host of aspidistra scale, 5 
Aster, host of black scale (Saiaselia oleae (Bern) ), 9 
AsterolecaTiium bambuaae Bdv. (Bamboo scale), 6 
Aateroleeaniuw. pustulana Ckll. (pustule scale), 51 
Aueuba, host of yellow scale (Ckryaomphalua eitrinus (Coquillett) ) , 64 
Aulacaapis psntagona (Targ.) (West Indian or white peach scale), 61 
Aulaeaapis roaae (Bouche) (rose scale), 56 
Australian black wood, host of cottony cushion-scale (leerya purchati 

Mask.), 18 
Australian pine, host of cottony cushion-scale (leerya purehaai Mask.), 18 
Australian silk oak, host of 

green shield scale (pulvinaria psidii Mask.), 30 
oleander scale (Asjndiotua hederae (Ball)), 43 
pustule scale (AateroUcanium puatutana Ckll.), 61 
Avocado, host of 

black scale (Saiaaetia oleae (Bern)), 9 

ChryaomphaluB agavia (Towns & Ckll.), 16 

cocoanut mealy bug (Paeudoeoceus nipae (Mask.)), 16 

dictyospermum scale (Chryamnphalua dictyospermi (Morg)), 22 

Florida red scale (CkrysomphaUs aonidum (Linn.), 26 

Florida wax scale (Ceroplastea floridenaia Comst.), 26 
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BTeedy scale (Aapidiotiia eamelliae (Sign.), 28 
er«en shield scale (Pulvimiria paidii Mask.) , 30 
hemisphaerical scale (Saiaaetia hemiapfiaerica (Targ.)), 31 
lataniae scale (Aamdiotue lataniae Sign.), 33 
long-tailed mealy bug (Paeudocoeeui Umgispintu <Targ.)), 37 
oleander scale (Aajndiotue hederae (Ball)), 43 
pyriform scale (Pulvinaria pyriformie Ckll.), 52 
9oft brown scale (Coccus kegperidum (Linn.)), 68 
intercepted shipmeDt infested wilii cocoanut mealy bug, 193 

Avocado weevil (HeUipue lauri Boh.), 108 

Bacterium dtri (citnia canker), effect of disinfectants apon, 112 

Bahia, shipment infested with 

dictyo sperm urn scale, 101 
lesser anow scale, 101 
white peach scale, 102 

Baker, Byrd O., 159 

Ball. Jos. H., 1, 169 

Bamboo, host of 

bamboo scale (Asterolecanium bambuaae Bdv.), 7 

Leueaapia bumbaaae Kuw., 36 

long-tailed mealy bug (Paeudoeoccua Umgiapimu (Targ.) ) , 37 

Bamboo, wild, host of cottony cushion-scale (Icerya purekam Mask.), 18 

Bamboo briar, host of lataniae scale (AapidiotuM lataniae Sign.), 33 

Bamboo scale (Aeteroleeanium bambiuae Bdv.) 
description of, 6. 7 
distribution in Florida, 7 
hosts of, 7 

Bambuaae vulgaria, host of bamboo scale (AateroUcanium bambutae Bdv.), 7 

Banana, host of dictyospermum scale, 22 

Bank»ia integrifolia, host of purple scale (Lepidoaapkee beekii (Newm.) ), 61 

Banyan, host of cottony cushion-scale (leerya pvrehaai Mask.), 18 

Barcus, Geo. D., 1, 169 

Barnacle scale (Ceroplaates drripediformia Comst.) 
description of, 7 
distribution in Florida, 7 
hosts of, 7 

Bamett, H. B., 85 

Barr £ Conradi, 99 

Basa, Clarence A., 159 

Bay, host of 

black lecanium scale (Leeaniwm nigrofaadatum Pergande) , 8 
greedy scale (Aapidiotua eamelliae (Sign.)), 28 
soft brown scale (Coecua keeperidum (Linn.), 68 

Bay, hammock, host of 

cyanophyllum scale (Aapidiotua cyanopkylli Sign.), 20 
European fiorinia (Fiorinia fioriniae (Targ.)), 24 
red bay scale (Ckrysomphalua peraeae (Comat.)), 66 

Bay, Loblolly, host of liriodendron scale (Toumeyella liriodeTidri (Gmel.)), 
38 

Bay, red, host of 

Florida wax scale (Ceroplaatee ftoridenaia Comst), 27 
red bay scale (Chryaomphalua peraeae (Comst.)), 56 

Bay, white (Peraea sp.), host of oleander scale (Aapidiotua hederae (Ball)), 
44 

Beech, host of 

cherry scale (Aapidiotua forbeai Johnson), 14 
Putnam's scale (Aapidiotua ancylue (Putnam)), 52 

Begonia, host of 

Florida red scale (Chryaomphalua aonidum (Linn.)), 26 
hemisphaerical scale (Saiaaetia kemiaphaerieal (Targ.)), 31 
long-tailed mealy bug (Paeudoeoccua longiepinua (Targ.) , 37 
shipment infected with nematode root knot, 103, 152 

Bephrata cubensia, intercepted shipment infested with, 193 ,--. . 
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Berger, E. W., 2, 66, 190 

Berlese, Antonio, 66 

Berlese £ Gustavo, 66 

Bibby, F. F., 2, 15. 27. 32, 35. 42, 47, 64, 153, 159 

Bidena pilosa, host of cottony cushion-acale (Icerya purehati Mask.), 18 

Bignonia, host of 

common mealy bng (Pteudococcus citri (Risso)), 16 
greenhouse orthezia (Ortkenia maignis Douglas), Z9 
BUlbergia sp., shipment infested with 
Boisdnval's scale, 132 
dictyospermum scale, 132 
pineapple scale, 132 
BiUbergia nebrina, host of pineapple scale (Diaepia bromelia (Kem.)). 47 
Birch, host of 

black lecanium scale (Leeanium nigrofaseiatum Pergande), 8 
greedy scale (Aspidiotua camellias (Sign.) ), 28 
oyster-shell scale (Lepidoeapkea ulvti (Linn.), 45 
Bixa orelloTUi, host of mining scale (Uowardia biclavis (Comst.) ), 40 
Black fiy or "mosca prieta" (Aleuroeantkua ■woglumi), 150, 161 
Black lecanium (Lecanivm nigrofatetatum Pergande) , 7 
Black scale (Saiaaetia oUae (Bern)) 
description of, 9 
distribution in Florida, 9 
hosts of, 9 

intercepted shipments infested with, 132, 193 
Black scale fungus, 75 

Black thread scale (laeknatpia longiroatrit (Sign.)) 
description of, 9 
distribution of, 10 
hosts of, 9 
Blackberry, host of 

cottony maple scale (Pulvirutria vitU Linn.), 20 
rose scale (Aulaeaapia roeae (Bouche)), 55 
shipment infected with nematode root knot, 194 
Bladder nut, host of 

oyster-shell scale (Lepidoaapkea uhni (Linn.), 46 
Putnam's scale (Aspidiotua aneylua (Putnam)), 62 
Blueberry, boat of black lecanium scale (Ltcanium n^|rofatciatum Per- 
gande), 8 
BoisdUTal's scale (Diaapia boieduvalii Sign.) 
description of, 10 
distribution in Florida, 10 
hosts of, 10 

intercepted shipments infested with, 132 
Bottle-brusn, host of 

common mealy bug (Paeudoeoecua citri (Kisso)), 16 
cottony cushion~scale ('/cerya pwrekasi Mask.)), 18 
BougainviUea.naat of cottony cushion-scale (leerya purehaai Mask.)), 18 
Bouvardia, host of common mealy bug (Paeudoeoceua dtri (Risso)), 16 
Box, dwarf, host of cottony cushion-scale (Icerya purchaai Mask.)), 18 
Box-elder, host of 

cottony maple scale (Pulvimiria vitia Linn.), 20 
gloomy scale (Ckryaompkalua tenebricosua (C^mst.), 27 
Boxwood, host of 

cottony cushion-scale (Icerya purckasi Mask.)), 18 
cottony maple scale (Pulvtnaria vitia Linn.) , 20 
Florida wax scale (Ceroplaatea fioridenaia Comst), 26 
shipment infested with purple scale, 194 
Bradford, Horace, 1 
Bragdon, K. E., 85, 100 
Branam, Jas. R., 1, 159 

Bread fruit, host of mango shield scale (Coccus mangiferae (Green)), S9 
Bridal wreath, host of cottony cushion-scale (Icerya purchaai Mask.), 18 
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BriggSt Wynfred R., 107 

Bromelia pirtquin, host of pineapple scale (Dietepie bromelia* (Eem)), 47 

Brown, A. C, 57, 153, 1B9 

Brown, Luther, 163, 169 

Brown, Merle R., 159 

Brvchue ap., intercepted shipment infested with, 133 

BrvTtifeUia nitida, host of mining scale (Howardia bicktvit (Comst.)), 40 

Branfelsia, shipment infested wil£ mfons scale, 102 

BryopkiUttm ealycinum, host of West Indian scale (Aulaeaapie pentagona 

<Targ.)).61 
Buck bush, host of greedy scale (Aapidiotiu eamelliae (Sign.)), 28 
Buckeye, host of cottony maple scale (Pidvinaria vitia Linn.)> 20 
Butternut, host of oyster-shell scale (Lepidasapket tilmi <Limi.)), 46 
Butts, J. L., 1, 159 
Bynum, Eli E., 12, 28, 107, 16ft 
Cactus, host of 

AipidiotuB cydoniae Comst., 6 
cactus scale (Ditupie eekinocaeti cacti Comat.), 11 
cottony cochineal insect (Daetylopius confutua (Ckll.), 18 
shipment infested with cactus scale, 101 
Cactus, cultivated spineless, host of palmetto scale (CojnttockieUa tabaJia 

(Comst.)), 46 
Cactus scale (Diaapia ecMnocacti cacti (Comst.) 
description of, 11 
distribution in Florida, 12 
hosts of, II, 12 

intercepted shipment infested with, 101 
Calceolaria, host of Pteudoeoecwi calceolariae (Haak.), 49 
Calcote, Wm. H., 1, 169 

California black scale, intercepted shipment infested with, 101 
California red scale (Ckryaomphalut aurantii (Mask.)) 
description of, 12 
distribution of, 12 
hosts of, 12 
Calla, host of long-tailed mealy bug (Ptntdocoeeua longispintu (Targ.)), 37 
CaUaearpa lanata, host of West Indian scale (A,ulaca»pi* peittagoTut 

(Targ.)),61 
CaUitUmon lanc«oIalu«, host of common mealy bug (Pteudococeua eitri 

(Risso)), le 
Cahtropit proeera, host of West Indian scale (Aulacatpii ptntaaam 

(Tar8r.)),61 
Camellia, host of 

black scale (Saiaaetia oUa« (Bern)), 9 
European fiorinia (Fiarinia itoriniae (Targ.)), 24 
Florida red scale (Ckryaompkalue aonidum (Linn.), 2S 
greedy scale (Aipvlifftus camcUiaa (Sign.)), 28 
hemisphaerical scale (Saisaetia kamiapkaerica (Targ.)), 31 
Japanese was scale (Ceroplastei eerifcrua (Anderson)), 32 
long-tailed mealy bug (Paeudococcut longispimu (Targ.), 37 
oleander scale (Aapidiotvs hedtrae (Ball)), 44 « 

soft brown scale (Coceua heaperidum (Linn.)), 68 
Camellia japoniea, host of 

dictyospermum scale (CkT^somaphalTia dictyotpermi (Morg.)), 22 
European fiorinia (Fiorinia fioriniae (Targ,)), 24 
Camphor, host of 

chaif scale (Parlatoria pergandii Comst.), 14 

dictyospermum scale (Chrysompkalua dictyospermi (Morg.)), 22 

Florida red scale (Ckryeomphalua aonidum (Linn.)), 26 

greedy scale CAspirfiofus camtUiae (Sign.)), 28 

lataniae scale (Aapidiotus lataniae Sign.), 33 

lesser snow scale ( HemichionaspiB minor (Mask.)), 36 

oleander scale (Aspidiotva kederae (Ball)), 43 
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p aria tori a-like scale (PaeudopaTlatoria parlatoriotdea (Comst.)), 47 
shipment infested with camphor thripa, 161 
Camphor thripa, intercepted shipment infested with, 151 
Canna, host of 

pineapple mealy bug (Pseudocoecua bromeliae (Bouche)), 47 

pineapple scale (Dmapia bromeliae _(Kern.))i 47 
Caprifolia, host of pyriform scale (Pulvinaria pyriformit Ckll.), 52 
Capsicum, host of 

Greenhouse orthezia (Ortkezia infignU Douglas), 29 

lesser snow scale (HemickioruupiB minor (Mask.)). 36 
Cartx sp., host of cottony cushion-scale (leerya purekaai Mask.), 18 
Cariea papaya, host of West Indian scale ("iluMcaspis pentagorta (Targ.)), 

61 
Cariata sp., host of chaff scale (Parlataria pergandii Comst.), 14 
Carothers, A. B.. 107, 159 

CarpodetUM aerratua, host of oleander scale (AspidiotuM hederat (Ball)), 44 
Cary, Chas. L., 1, 169 

Caryota cumingii, host of EuealyTnTiaUta pvrforatua (Newat.), 23 
Cassava, shipment infested with 

cocoanut mealy bog, 101 

lesser snow scale, 101 
Castor bean, host of cottony cushion-scale (levrya purehaai Mask.), 18 
Cavuarina sCricIa, shipment infested with mining scale, 101 
Catawba, host of San Jose scale (Aipidiotna pemieioguM Comst.), 57 
Cattleya, host of Boisdnval's scale (Diaapia boiaduvaUi Sign.) , 10 
Ceanothva amerieua, host of oyster-shell scale (Lepidoaaphta vlmi (Linn.), 



Calaatrua aeandena, host of enonymus scale (Chiimaa^ ewmymi Comst), 24 
Cartehrua, host of cottony cushion-scale (leerya pvrehaai Hask.) , 18 
Century plant, host of dicyospermum scale (Chryaomphalus dietyotp«Tmi 

(Morg.)), 22 
Careerie, host of oleander scale (Aapidiottta haderae (Ball)), 44 
CercidipAvUum iapomcwn, host of purple scale (Lapidoaapkaa beekU 

(Newm.)),51 
Carcia, host of greedy scale (Aapidiotwa eamalliaa (Sign.)), 28 
Cereua gigant«tu, host of cactus scale (Diaafia eekinoeactt eacH Conut.}, 12 
CareuM maerogoriua, host of cactas scale (Dtaapia eekinoeaeti caeti Comat.), 

12 
Carvplaatea cerifartu (Anderson) (Japanese wax scale), 82 
Caroplaates cirripediformia Comst. (barnacle scale), 7 
CaroplaaUa floridenaia Comst. (Florida wax scale), 26, 27 
Caatrum, host of common mealy bug, 16 
Chaff scale (PaTlatoria pergandii Comst.) 
description of, 13 
distribution in Florida, 14 
hosts of, 14 

intercepted shipment infested with, 101, 193 
CkavMadorea, host of Florida red scale (Chrysomphabta aonidum 

(Linn.)), 2« 
Chandler, A. L., 86 
Chandler, Luther L., 1, 169 

CAenopotJium sp., host of cottony cushion-scale (leerya purehaai Mask.), 18 
Cherry, host of 

cherry scale (Aapidiatua forbeai Johnson), 14 
greedy scale (Aap^iotua camelliae (Sign.)), 28 
Putnam's scale (Aapidiotua ancybia (Putnam)), 62 
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San Joae scale (Aspidwtita pemityiattu Coroat), 57 
West Indian scale (Aulacaspia pentagona <Tar|r->)> 61 
shipment infested with 

San Jose scale, 133, 161, 194 
walnat scale, 133, 194 
Cherry, Barbados, host of dictyoapermum scale (Chryaomphalva diety- 

ospermt (Morg.)), 22 
Cherry, wild, host of oyster-ahell scale (Lepidoaaphes ulmi (Linn.), 45 
Cherry scale (Aapidiot-ut forbeei Johnson) 
description of, 14 
distribution in Florida, 16 
hosts of, 14 

intercepted shipment infested with, 151 
Chestnut, host of 

obscure scale (Ckrytomphalta obaeurru (Comst.)), 43 
k-- Putnam's scale (Aepidiotua aTieylua (Putnam)), 52 

San Jose scale (Aapidiotug pemieiosue Comst.), 57 
Chitynaspie eitri Comst. (orange chionaspia or snow scale), 44 
CkionaapU euonymi Comst. (Eaonymas scale), 23, 24 
Ckionaepis pmifoUa (Fitch) (pine-leaf scale insect), 48 
Chiona»pi» pinifoliae heterophyllae Cooley (pine scale), 48, 49 
Cliionaapia quercua Comst. (oak chionaspia), 41, 42 
Chittenden, F. H., 99 
Chrysanthemom, host of 

black scale (SaUaetia oleae (Bern)), 9 
cottony cushion-scale (Icerya pwekaai Mask.), 18 
greenhouse orthexia (Orthezia inngnia Douglas), 29 
, , hemisphaerical scale (Saiaaetw, hemiaphaeriea (Targ.)), 31 

shipment infeated with 
Aphis ap., 132 
nematode root knot, 103, 152 
Orthezia ineignia, 132 
soft brown scale, 102 
ChryaolidocaTpua luteaeena, host of cottony cushion-scale (Icerya purckaai 

Mask.), 18 
Chryaomphaltta agavia (Towns and Ckll.) 
description of, 15 
distribution in Florida, 15 
hoata of, 15 
Chrystnnphalua aonidum (Linn.) (Florida red scale), 24 
ChrysOTnphalua eitrinua (Coquillett) (yellow scale), 64 
Chryaompkalus obacurua (Comst.) (obscure scale), 43 
Chryaomphalua perieav (CJomst.) (red bay scale), 64, 56 
Ckryaomphalua tenebricoevs (Comst.) (gloomy scale), 27 
tinchona, host of 

cyanophyllum scale (Aapidiotus cyanophylli Sign.), 20 
mining scale (Howardia hiclavU (Comst.)), 40 
Cinnamon, host of 

chaff scale (Parlatoria pergandii Comst.), 14 

dictyospermum scale (Chryeomphalus dictyoapermi (Morg.)), 22 
Florida red scale (Chrysomphalus aonidum (Linn.), 26 
Florida wax scale (Ceroplaatea floridenais Comst.), 26 
lataniae scale (Aspidiotue lataniae Sign.), 33 
mango shield scale (Coccus mangiferae (Green)), 39 
palm (or tessellated) scale (Eucalym7iatiL» teaaeUatua) , 46 
pyriform scale (Pulvinaria pyriformia Ckll.), 52 
Cinnamon, Chinese, host of pyriform scale (Pulvinaria pyriformia Ckll.), 

52 
Cisaus, host of greedy scale (Aapidiotua camelliae (Sign.)), 2S 
Citron, host of common mealy bug (Peeudococcua citri (RiBBo))^16 
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Citrus, host of 

barnacle scale (Ceroplaetei cirripediformie Comst.) , 7 
California red scale (Chryeompkalus aurantii (Hask.))t 12 
chaff scale (Parlatoria pergandii Co[nBt.)i 14 
common mealy bug (Paeudoeoeeug citri (Risso)), 16 
cottony cushion-scale (leerya purekan Mask.), 18 
cottony maple scale (Pulvvnaria vitit Linn.), 20 
dictyospermum scale (Chryirrmphabu dictyospermi (Moi^.)), 22 
Florida red scale (Chrygompkalua aonidum (Linn.)), 26 
Florida wax scale (Ceroplaatea floriden^ Comst.), 26 
green shield scale (P-alvmaria psidii Mask.), 30 
greenhouse orthezia (Orthezia insignU Douglas), 29 
heniisphBerical scQle (Saissetia kemispkaerica {Targ.)), 31 
long scale (Glover's scale) (Lepidoaavkeg gloverii (Pack)), 37 
long-tailed mealy bug (Fseudococcue longiBpinua (Targ,)), 37 
orange chionaspis (anow scale) (ChioTiaspie citri Comst.)), 44 
purple scale (Lepidosapkee beckii (Newm.)), 61 
rose palaeococcus (Palaeococcvg roaae (Riley & Howard)), 66 
rufous scale (Selenaapidue articulatug (Morg.)), 66 
snow scale (Chionaspis citri Comst.)), 44 
soft brown scale (Coeeua hetperidum (Linn.)), 58 
West Indian red scale f'Selenaspidtw artt«ula(u8 (Morg.)), 66 
yellow scale (Chryaomphalug eitri-mia (CoQuillett)), 64 
shipments infested with 
chaff scale, 101, 193 
citrus scab, 151 
cloudy-winged whitefly, 151 
Florida red scale. 101, 161, 195 
long scale, 101, 132, 151, 194 
melanose, 101 
pseudoscorpion, 194 
purple scale. 102, 133, 151, 194 
rufous scale, 102 
snow scale, 133 
spiny citrus whitefly, 161 
tortoise beetle, 194 
whitefli;, 102, 133, 151, 152 
withertip, 151 

Citrus blast, 123 

causal oi^aniam, 127 

control measures, 129 

damage done by, 127 

disease characters, 125 

moisture and temperature relations, 128 

editorial from Monthly Bulletin of California State Commission of 

Horticulture, 196 
effect of disinfectants upon, 112 

Citrus canker eradication 

report for quarter ending 
September 30. 1917, 100 
December 31, 1917. 130 
March 31, 1918. 149 
June 30, 1918, 192 

Citrus mealy bug, intercepted shipment infested with, 101, 103 

Citrus scab, intercepted shipment infested with, 151 

Citrus Irifoliata, host of San Jose scale (Aapidiotus pemieioaus Comst.), 67 

Clark, Virgil I., 159 

Claucera lausium, host of hemisphaerical scale (Saiaaetia kemiaphaeriea 
(Targ,)), 31 

Clematis, host of soft brown scale (Coceu» hesperidum (Linn.) ), 58 

Clematis panieulata, shipment infected with nematode root knot, 103 

CUrodendrum, host of green shield scale (Pulvinaria paidii Mask.), 30 

Cloudy'Winged whitefly, intercepted shipment infested with, 161 
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Clover, host of oleander scale (AepidiotuB hederae (Ball)), 44 

Coccidae, control of in Florida, 66 to 81 inc. 

Coeeidoxenvs mexicanuB Girault, 38 

Coccolobis, host of 

cocoanut mealy bug (Pseudococcui nipae (Mask.)), 16 
Florida wax scale (Ceroplaatee fioridengit Comst.), 26 
green shield scale (Pulvinaria psidii Mask.), 30 
oleander scale (Agpidiotug hederae (Ball)), 43 

Coocws heaperidum (Linn.) (soft brown scale), 68 

Coccus mangiferae (Green) (mango shield scale), 39 

Coccus sp., intercepted shipments infested with, 132 

Cockerell, T. D. A., 35, 60, 66 

Cocoa palm, shipment infested with Aapidiotus brittanieua, 132 

Cocoanut, host of 

California red scale (Chrysomphalut aurantii (Mask.)), 12 
chaff scale (Parlatoria pergartdii Comst.), 14 
cocoanut mealy-bug (Peeudoeoceus nipae (Mask.) ) , 16 
dictyospermum scale (Chrysomphalus dittyospermi (Mor|r.))i ^ 
lataniae scale (Aapidiotus lataniae Sigrn.), 33 
infested with dictyospermum scale, 194 

Cocoanut mealy-bug (Pemtdoeoecua nipae (Mask.)) 
description of, 15, 16 
distribution in Florida, IS 
hosts of, 16 
intercepted shipment infested with, 101, 193 

Cocoanut palm, host of cottony cushion-scale (Icerya purchasi Mask.), 18 

Cocoa, host of 

hemisphaerical scale (Saissetia hemisphaerica (Targ.)), 31 
lesser snow scale (Uemichionaapis tninor (Mask.)), 36 
palmetto scale (Comstockiella aabalis (Comst.)), 4& 

Cocoa bonneti, host of lataniae scale (Aapidiotua lataniae Sign.), 33 

Cocoa data, host of chaff scale (Parlatoria pergandii Comst.), 14 

Cocoa plumosa, host of 

aspidistra scale (Hemiehionaspia aapidiatrae (Sign.)), 5 
Florida red scale (Chryaomphabis aonidvtn (Linn.)), 26 
oleander scale (Aapidiotua kederae (Ball)), 44 

Coffee, host of 

common mealy bug (Peeudococcus eitri (Risso), 16 
mining scale (Hawardia biclavia (Comst.)), 40 
palm (tessellated) scale (Eucalymnatua teaaellatus (Sign.)), 46 
shipment infested with coffee-bean weevil, 193 

Coffee-bean weevil, intercepted shipment infested with, 193 

Coleus, host of 

common mealy bug (PaevdococcuB citri (Risso)), 16 
cottony-cushion scale (Icerya purckaai Mask.), 18 
greenhouse orthezia (Ortkezia ineignis Douglas), 29 
long-tailed mealy bug (Peeudococcua longiapiTiua (Targ.)), 37 
shipment infested with 
citrus mealy-bug, 103 
mealy-bug, 152, 194 
nematode root knot, 103, 162 

Common mealy bug (Paeudococcua dtri (Risso)), 16 

Comstock, John Henry, 6, 65, 99 

Comatockiella aabalis (Comst.)) (palmetto scale), 46 

Conchaspia angraeci Ckll. 
description of, 16, 17 
distribution of, 17 
host of, 17 

Conradi, A. F., 99, 158 

Contact insecticides, 76 to 81 

Control of scale-insects in Florida, 66 to 81 inc. 

Cooley, R. A., 65 

Coproama, host of greedy scale (Aapidiotua eamelliae (Sign.)> 28 
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Cord«a, host of pyriform scale (PulviMaria pyriformU Ckll.), 52 
Cordyline auetralis, host of Pgevdoeoecus caleeolariae (Uask.). 49 
Cordylitte temitnalM, host of rufous scale (SeleTiaspidua artieulatua 

(Morg.)), 66 
Com 

host of ground pearl scale (Margarodea formicarium Gnilding), 31 
shipment infested with corn weevil, 193 
Com weevil, intercepted shipment infested with, 193 
Comua, host of oyster-aheil scale (Lepidoeaphea uhtii (Linn.)), 45 
Cotton, host of 

lesser snow scale (Hemickionaapia ntiwor (Mask.)), 36 
West Indian scale (Aulacaspis pentagoiia (Targ.)), 61 
shipment infested with leaf'hopper, 194 
Cotton deer-brush, host of common mealy bug (Ptavdoeoccne citri (Risao)), 

16 
Cottonwood, host of 

gloomy scale (Chryaompkalua tenehricoaua (ComBt.))> 27 
g^reedy scale (Aapidiotua cameliiae (Sign.)), 28 
lataniae scale (Aapidiottia lataniae Sign.), 33 
Cottony cochineal insect (Dactylopiua eonfueua (Ckll.)), 17 
description of, 17, 18 
distribution in Florida, 18 
hosts of, 18 
Cottony cushion (or fluted) scale (Icerya purckaei Mask.) 
description of, 18 
distribution in Florida, 18, 19 
hosts of, 18 
Cottony maple scale (Pulvinaria vitia Linn.) 
description of, 20 
distribution in Florida, 20 
hosts of, 20 
Cowpeaa 

host of cottony cushion-scale (Icerya purekaai Mask.), 18 
shipment infested with Brucus sp,, 133 
Crabapple, wild, host of San Jose scale (Aajndiotua pemicioaua Comat.), 67 
Crataegus, host of 

cherry scale (Aspidiotws forbeai Johnson), 14 
San Jose scale (Aepidiotua pemiciosus Comst), 67 
Croton, host of 

long-tailed mealy bug (Peeudocoeeua longtapinua (Targ.)), 37 
oleander scale (Aapidiotua hederae (Ball)), 44 
purple scale (Lepuloaapkea beckii (Newm.) ) , 61 
soft brown scale (Coccus heaperidum (Linn.)), 58 
Croton sylvaticus, host of lesser snow scale (Hemiehionaepia minor 

(Mask.)), 36 
Croton variegatum, host of hemisphaerical scale (Saiaaetia kamiapha^riea 

(Targ.)), 31 
Crown gall, intercepted shipments infected with, 101, 132, 151, 162, 193, 196 
Cryptophyilaepia liqvtda-mbaria Kotinsky (sweet gum scale), S8, 59 
Cryptoetegia, host of Florida wax scale (Ceroplaatea fioridenaia Comst.), 26 
Cuban Aschersonia, 76 

Cupani aapidia, host of green shield scale (Pulvinaria paidii Mask.), 30 
Cuphea, host of greenhouse orthezia (Orthezia inaignia Douglas), 29 
Currant, host of 

cherry scale (Aapidiotua forbeai Johnson), 14 
cottony maple scale (Pulvinaria vitia Linn.), 20 
oleander scale (Aapidiotua hederae (Ball)), 44 
oyster-shell scale (Lepidoeaphea ulmi (Linn.)), 46 
Putnam's scale (Aapidiotue aneylua (Putnam)), 62 
San Jose scale (Aapidiotva pemicioaua Comst.), 67 
shipment infested with 
San Jose scale, 194 
walnut scale, 194 
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Custard apple, boat of 

cocoanut mealy hug (Pseudococcus nipae (Mask,)), 16 
mango shield scale (Coccus mangiferae (Green)), 39 
pustule scale (Asterolecanium pugtulans Ckll.), 51 

Cynaophylbcm, host of cyanophyllum scale (Aapidiotus cyaTUtphylli Sigrn.), 
21 

Cyanophyllum scale (AspidiotuB cyancphylli Sign.) 
description of, 20, 21 
distribution in Florida, 21 
hosts of, 21 
intercepted shipments infested with, 101, 132 

Cyanotus, host of Aspidistra scale (Hemiekionaapia aepidigtrae (SigTi.)), 6 

Cycas, host of 

dictyoapermum scale (Ckrysompkalua dietyoapermi (Morg.)), 22 
hemisphaerieal scale (Sataaetia hevtiapkaeriea (Targ.)), 31 
rose scale (Aulacaapia rosae (Bouche)), 55 

Cycaa cirdTtalia, host of West Indian scale (Aulaeaapia pentagorta (Targ.) ) , 
61 

Cycaa media, host of West Indian scale (Aulaeaapia pentagona (Targ.) ) , 61 

Cycaa revoluta, host of 

cyanophyllum scale (Aapidiotua cyaiwphylli Sign.), 21 
European fiorinia (Fiorinia fioriniae (Targ,)), 24 
lesser snow scale (Hemiehionaapis minor (Mask.) ) , S6 
long-tailed mealy bug (Paevdocoeeua longispinua (Targ.)), 37 
oleander scale (Aap^iotua hederae (Ball)), 44 
soft brown scale (Coceua heaperidum (Linn.)), 58 

Cylaa formicarvue (see sweet potato root weevil) 

Cypress, boat of 

cottony cushion-scale (Icerya purekaai Mask.), 18 
dictyospermum scale (Ckryaompkalua dietyoapermi (Morg.)), 22 

Cysticus, host of oyster-shell scale (Lepidoaaphea ubni (Linn.)), 45 

Dactylopius confuauv (Ckll.) (cottony cochineal insect), 17, 18 

Danthonia, host of Paeudococcua calceolariae (Mask.), 49 

Daphne, host of yellow scale (Ckryeom,phalua eitrinua (Coquillett) ), 64 

Daphne gnidium, host of oleander scale (Aapidiotua hederae (Ball)), 44 

DavaUi moorei, host of Aspidistra scale (Hemiehionaapia aajndiatrae 
(Sign.)), 5 

Diaapia bromeliae (Kern.) (pineapple scale), 47 

Diaepw boiaduvalii Sign. (Boisduval's scale), 10 

Diaapia eekinocacti cacti Comst. (cactus scale), 11 

Dickey, Edward K., 1, 159 

Dickson, Albert M., 107, 159 

Dietyoaperma alburn, host of 

dictjrospermum scale (Ckryaompkalua dietyoapermi (Morg.)), 22 
Florida red scale (Ckryaomphalve aonidum (Linn.), 26 
rufous scale (Selenaapxdua articulatua) , 66 
West Indian red scale (SeUnaapidua articulatua), 66 

Dietyoapermum, rubrum,, host of 

black thread scale (leeknaapia longiroatrie (Sign.)), 10 
Florida red scale (Ckryaompkalua aonidum. (Linn.), 26 

Dictyospermum scale (Chry9om.phaiua dietyoapermi (Morg.)) 
description of, 21, 22 
distribution in Florida, 22 
hosts of, 22 
intercepted shipments infested with, 101, 132, 133, 151, 194 

Dietz, Harry F., and Morrison, Harold, 65 

Diseases and pests intercepted, 101, 102, 103, 132, 133, 161, 162, 193, 194, 195 

Diseases of sweet potato, 179 to 189 

Dogwood, host of 

obscure scale (Ckryaompkalua ohteurua (Comst.)), 43 
San Jose scale (Aapidiotua pemieinaua Comst.), 67 

Donaldson, Wilson T., 169 

Dopson, Wm., 85 
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Dracena, shipment infested with pineapple scale, 132 

Drimya, host of pari atoria- like scale (Pseudoparlatoria parlatoriattUa 

(ComBt.)), 47 
lyypna madagaacarienaia, host of Florida red scale, 26 
Ebony, host of 

lesser snow scale (Hemichionae'pis minor (Mask.)), 36 
soft brown scale (Coecua keaperidum, (Linn.) ), 6S 
Ebony, monntain, host of black scale (Saiaaetia oUae (Bern.)), 9 
Eekitioeactua, host of cottony cochineal insect (Dactylopiua eonfuaua 

(Ckll.)),18 
Echino cactna, host of cactoa scale (Dtaapia eekinocaeti cacti Comat.) , 12 
Editorials 

Eradicate the boll weevil? 136 
Oriental peach moth, 157 
Pink bollworm of cotton, 166 
Redland laboratory, 106 
Roll of honor, 104 

Relation of State Plant Board to the war, 154 
Scale-insects, 106 
Sweet potato reflations, 167 
Effect of disinfectants upon Bacterium citri, 112 
Elatagrms, host of purple scale (Lepidoaapkea beckii (Newm.)), 51 
Elder, yellow, host of ereen shield scale (Pulvinaria psidii Mask.), 30 
Elm, host of 

cottony maple scale (Pulvinarkt vitit Linn.) , 20 
English walnut scale (Aapidiotue juglans-regiae Comat.), 23 
oyster-ahell scale (Lepidoaaphes ulmi (Linn.)), 45 
Pubiam's scale (Aapidiotua aneylna (Putnam)), 62 
San Jose scale (Aapidiotiis pemieioaita Comst.), B7 
Elm, cork, host of cottony cushion-scale (leerya purehaai Mask.) , 18 
English Walnut scale (Aapidiotug juglana-regiae Comat.) 
•description of, 22 
distribution in Florida, 23 
hosts of, 22, 23 
EpUobium coloratum, host of cottony cuahion-scale (leerya purekasi Mask.), 

18 
Erica, host of oleander scale (Aapidiotna hederae (Ball)), 44 
ErieoeeuM qtiercaa (Comst.) (oak ertcoccus), 42 
Erigeron canadensis, host of cottony cushion-scale (leerya purekaai Mask.), 

18 
ErytheaaduUa, host of palmetto scale (Comatockieila aabalia (Comst.)), 46 
Erytkrina ifidiea, host of dictyospermum scale (Chryaotaphalua dictyoapermi 

(Morg.)), 22 
Bssig, E. 0., 66 

Euealymrtatua perforatua (Newst.) 
description of , 23 
distribution in Florida, 23 
hosts of, 23 
Buealymnatua teaaellatita (Sign.) (Palm or tessellated scale), 46 
Eucalyptus, host of 

black scale (Saiaaetia oleae (Bern)), 9 
Florida red scale (Chrysomphalua aanidutn (Linn.)), 26 
greedy scale (Aspidiotus cameliiae (Sign.)), 28 
San Jose scale (Aspidiotus pemicioKus Comst.), 57 
Eugenia, host of 

chaff scale (Parlatoria pergaTtdii Comat.) , 14 
Buealymnatua perforatua (Newat,). 23 
Eugenia malaccenaia, shipment infested with 
black scale, 101 
dictyospermum scale, 101 
Euonymua, host of 

California red scale (Chryaompkatus aurautii (Mask.)), 12 
cottony maple scale (Pulvinaria vitia Linn.), 20 /^-. i 
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Florida wax scale (CeropUiates f.oridtn»ia Comst.). 26 
San Jose scale (Aapidiotua jtermdosut Comat.), 67 
yellow scale (Ckryiomphalue citrinus <Coquillett)), 64 
shipment affected with hairy root, 132 
Euonymua atropurpureua, host of euonymus scale (Chionaapie eaonymi 

Comst.). 24 
Euonymtig europaeue, host of euonymus scale (Chiovaapis euonytni Comst.), 

24 
EuonymxiM japonicua, host of 

euonymus scale (Chifmaapie euonpmi Comst.), 24 
greedy scale (Aspidiotus camelliae (Sign.)), 28 
Euonymus Uttifolia, host of 

euonymus scale (Chionaapie euonymi Comst.), 24 
orange chionaspis (Ckiovaapia citri Comst.), 44 
snow scale (CkioTMapia citn Comst.), 44 
Euonymus scale (CkioTiaspis euonymi Comst.) 
description of, 23, 24 
distribution in Florida, 24 
hosts of, 24 
Eupatoriutn, host of barnacle scale (Ceroplaates cirripediformU Comst,), 7 
Eupkorbia, host of rose palaeococcus (Palaaocorcva rotae (Riley & How- 
ard)), 56 
European fiorinia (Fiorinia fioriniae (Targ,)) 
description of, 24 
distribution in Florida, 24 
hosts of, 24 
Euaeepta batatae (sweet potato scarabee), 150, 161 
Fern, host of 

black scale (Saiseetia oleae (Bern)), 9 
common mealy bug (Paeudoeoccua citri (Risso)), 16 
European fiorinia (Fiorinia fioriniae (Targ.)), 24 
Florida wax scale (Ceroplaatea fioridenaia Comst.), 26 
green shield scale (Pulvinaria p§idii Mask.), 30 
hemisphaerical scale (Saiaaetia kemiapkaerica (Targ.)), 31 
long-tailed mealy bug (Feeudococeua Umgiaipinue (Targ.)), 37 
palm (tessellated scale (Eucalymnatua tetaellatua (Sign.)), 46 
soft brown scale (Coccus heaperidum (Linn.)), 68 
shipment infested with 
Aspidistra scale, 163 
soft brown scale, 194 
Fern, asparagus, host of 

Aspidistra scale (Hemickioiuiapia aapidiatrae (Sign.)), 5 

hemisphaerical scale ('Saiaaetia keTtiiephaerica (Targ,)), 31 

Fern, Boston, host of aspidietra scale (HeviichioTtaapia aapidiatrae (Sign)), 5 

Pern, budwert, host of aspidistra scale (Hemichionaapia aapidistrae 

(Sign.)), 6 
Femald, Mrs. Maria E., 65 
Ficua, host of 

black thread scale (lachnaepia longirostria (Sign.)), 10 
European fiorinia (Fiorinia fioriniae (Targ.)), 24 
hemisphaerical scale (Saiaaetia kemiaphaeHca (Targ.)), 31 
latania scale (Aapidiotus lataniae Sign,), 33 
rufous scale (SelejuiapiduB articrilatua <Morg.)>, 56 
West Indian red scale (Selenaapidua articulatiie (Morg.)), 56 
shipments infested with 
Florida red scale, 132 
soft scale, 133 
Ficua altiaaima, host of dictyospermum scale (Ckryaomphalua dictyoapermi 

(Morg.)), 22 4 

Ficua aurea, host of 

black scale (Saiaaetia oleae (Bern)), 9 

Florida wax scale (Ceroplaatea fiondensia Comst.), 26 

green shield scale (Pulvinaria psidii Mask.), 30 (^^nnnlp 
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Fieue auatralie, host of green shield scale (Putvinaria-pgidii Mask.)i 30 
Fieua benjafnina, host of green shield scale (Pulvinaria pgidii Mask.) , 30 
Fieut ehumia,, host of dictyospermum scale (Ckryaomphalui dictyoapermi 

(Morg.)l, 22 
Fieue tlastica, hoat of 

black scale (Saisaetia oleae (Bern)), 9 
chaff Bcale (Parlatoria pergandii Comst), 14 

dictyospermum scale (Chryaomphalue dietyoapermi (Morg.)), 22 
Florida red scale (ChryBOmphalua aonidum (LJnn.), 26 
Florida wax scale (Ceroplaatea jioridenaia Comst.)> 26 
green shield scale (PulvinaHa paidii Mask.) , 30 
Ficus indica, host of 

black scale (Saiaaetia oUae (Bern)), 9 
cyanophifllum scale (Aapidiotus ryanopkylH Sign.). 21 
green shield scale (Pulvinaria paidii Mask.), 30 
yellow scale (Chryaompkalus citrinva (Coquillett)), 64 
jFiciw Uturifolia, host of 

cyanophyllum scale (Aapidiotita cyanopkylli Sign.), 20 
mining scale (Howardia biclavis (Comst.)), 40 
FicJis inacrophylla, hoat of green shield scale (Pulvinaria paidii Mask.), 30 
FicuB pandurata, host of 

black scale (Saisaetia oleae (Bern)), 9 

long-tailed mealy bug (Pteudocoeeva longtapinuB (Targ,)), 37 
Fiddle-wood, host of green shield scale (Pulvinaria paidii Mask.), 30 
Fig, host of 

Aapidifjlva eydoniae Comst., 6 

Aspidistra scale (Hemiekionaapis aapidiatrae (Sigrn.)), & 
black scale (Saiaaetia oleae (Bern)), 9 

California red scale (Ckryaompkalu^ aurantii (Mask.)), 12 
Conehaapia angraed Ckll., 17 
cottony cushion-scale (Icerya purckaai Mask.) , 18 
greedy scale (Aepidiotua camellia (Sign.)), 28 
lesser snow scale (Hemiekionaapis m,inor (Mask.)), 36 
long-tailed mealy bug (Paeudococcus longiepinua (Targ.)), 37 
purple scale ( Lepidoeapkea beckii (Newm.)), 51 
pustule scale (Asterolecanium pu«tulana Ckll.) , 51 
San Jose scale (Aapidiottia pernieiosus Comst.), 57 
shipment infected with nematode root knot, 102, 132, 151, 152, 194 
Fiorinia fioriniae (Targ.) (European fiorinia), 24 
Fir, host of hemlock scale (Aspidiotiis abietia (Schr.)), 32 
Fish, Robert E., 169 

Flaeourtia, host of mining scale (Howardia bicUivia (Comst.))i 40 
Fletcher, J. M., 1, 169 

Florida red scale (Ckryaomphalua aonidum (Linn.) ) 
description of, 24, 26 
distribution in Florida, 26 
hosts of, 26 

intercepted shipments infested with, 101, 132, 133, 151, 194, X96 
Florida scales, grouping and characters of, 3 
Florida wax-scale (Ceroplastea fioridensia Comst.) 
description of, 26 
distribution in Florida, 27 
hosts of, 26, 27 

intercepted shipments infested with, 151, 152 
Fluted (or cottony-cushion) scale 
description of, 18 
distribution of, 18, 19 
hosts of, 18 
Fogg, Harry W., 1, 159 
French mulberry, host of Florida wax-scale (Ceroplaatea ftoridensit Comst.) , 
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Fuchsia, host of 

common mealy bug (Fsevdoeoccue citri (Risso)), 18 
greedy scale (Aspidiotus eameUiae (Sign.)), 28 

Fungus parasites of scale insects, 73 

Gallberry, host of 

Florida wax-scale (Ctrtyplaatea ftoridentis Comst.)t 26 
gloomy scale (Ckryaomphahis tenebrieoeus (Comst.)), 27 
lataniae scale (Aapidiotut latantos Sign.), 33 
oak ericoccus (Encoeeut quereus (Comat.)), 42 

Gardenia, host of 

greenhouse orthezia (Orthtzia iMsignis Douglas), 29 
Japanese wax-scale (Ceroplaatea ceHftrva (Anderson)), 3: 
rufous scale (SelenaspiduB articwlatut (Morg.)), 66 
West Indian red scale (SeUnatpidua articiilatug (Morg.)), 
shipment infested with black scale, 132 

Gehiy, Emil L., 64, 160 

Genista, host of 
greedy sc 
oleander _ . 

Geranhun, host of 

common mealy bug (Pseudoeoceua dtri (Risso)), 16 
cottony cushion-scale (leerya purehaai Mask.), 18 
West Indian scale (Aulaeaapig pentagona (Targ.)), 61 
shipments infected with nematode root knot, 103, 162, 1&3, 196 

Gtrtonia, host of oleander scale (Aapidiotue hederae (Ball)), 44 

Girault, A. A., 3 

Gloomy scale (ChrysompKalus tenebricoane (Comst.)) 
description of, 27 
distribution in Florida, 27 
hosts of, 27 

Glover's scale (long scale) (Lepidoaaphea gloverii (Pack.)) 
description of, 36, 37 
distribution in Florida, 37 
hosts of, 37 

Glvcoemis pentaphylla, host of black scale, 9 

Golden rod, host of cottony cushion-scale (leerya purehaai Mask.), 18 

Goldsby, Jack, 1, 169 

Gooseberry, host of 

cherry scale (Aapidiotua forbeai Johnson), Id 
cottony maple scale (Pulvinaria vitia Linn.), 20 
San Jose scale (Aspidiotve pvmidoeua Comst.), 67 

Gordoriia laaianthua, host of 

Florida wax-scale (Ceroplastea fioridenaia Comst.), 26 
liriodendron scale (Towmeyella liriodendri (Gmel.)), 38 

Gossard, H. A., 66 

Grape, host of 

black scale (Saiaaetia oleae (Bern)), 9 
California red scale (Chryaomphalve aurantii (Mask.)), 12 
common mealy bug (Pseudoeoceua dtH (Risso)), 16 
cottony cushion-scale (leerya purekaai Mask.), 18 
grape scale (Aapidiotus nvae Comst.), 28 
greedy scale (Aapidiotue camelliae (Sign.)), 28 
long-tailed mealy bug (Pseudoeoceua longiepinua (Targ.)), 37 
West Indian scale (Aulacaajna pentagoiw (Targ.)), 61 
white peach scale (Aulaeaspia pentagona (Targ.)), 61 
shipment infested with 
black scale, 193 

nematode root knot, 132, 152, 194 
walnut scale, 161 

Grapefruit, host of pyriform scale (Puhinaria pyriformia Ckll.),_^2 
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Grape scale (Aapidiotua uvae Comat.) 

description of, 27 

distribution in Florida, 28 

hosts of, 28 
Grapevine, host of obscure scale (Chryaompkaltis obscurus (Comst.)), 43 
Grapevine, wild, host of cottony maple scale (Pulvinaria vitie Linn.), 20 
Grass, host of 

cottony CQBhion-scale (Icerya purekasi Mask.), 18 
oak erococcuB (Ericoccug quercua (Comst.)), 43 
oleander scale (Aspidiottts hederae (Bail)), 44 
Grass, Bermuda, host of cottony cushion-scale (leerya purchasi Mask.) , 18 
Grass, fox-tail, host of cottony cushion-scale (leerya purchati Mask.), 18 
Greedy scale (Atpidiotus eamelliae (Siga.)) 

description of, 28 

distribution in Florida, 28 

interested shipments infested with, 132, IBl 
Green, E. Ernest, 65 
Green, Guilford, 1, 159 

Green shield scale (Pulvinaria psidii Mask.) 
description of, 29, 30 
distribution of, 30 
hosts of, 30 

intercepted shipments infested vith, 132 
Greenhouse orthezia (Ortkezia inaignia Douglas) 
description of, 29 
distribution in Florida, 29 
hosts of, 29 
Grerillia, host of black scale (SaUtetia oUae (Bern)), 9 
GrevUUa rohuata, host of 

lesser snow scale (Hemiekionaapia minor Mask.)), 36 
pustule scale (Aateroleeanitu puatutaiu Ckll.), 51 
Grimes, D. W., 1, 169 

Ground pearl scale (Margarodes formiearium Guilding) 
description of, 30, 31 
distribution in Florida, 31 
hosts of, 31 
Grove trees infected, 100, 130, 149, 192 
Grove trees inspected, 100, 130, 149, 192 
Guava, host of 

barnacle scale (CeropUutes cirripediformit Comst.), 7 
black scale (Saisaetia oleae (Bern)), 9 
cocoanut mealy bug (Paeudococcua nipae (Mask.)), 16 
cottony cushion-scale (leerya purehaai Mask.), 18 
dtctyospermum scale (Chrysompkalus dictyoapermi (Morg.)), 22 
Florida red scale (Ckryeomphattig aonidum (Linn.)), 26 
Florida wax scale (Ceroplastea ftoridenaia Comat.) , 27 
greedy scale (Aapidiotus eamelliae (Sign.), 28 
green shield scale (Pulvinaria psidii Mask.), 30 
hemisphaerical scale (Saiaeetia hemttpkaerica (Targ.)), 31 
lataniae scale (Aapidiotua lataniae (Sign.), 33 
long-tailed mealy bug (Paeudococcua longiapinua (Targ.)), 37 
pyriform scale (Pulvinaria pyriformia Ckll.), 52 
soft brown scale (Coeeua heaperidwm (Linn.)), 68 
shipment infested with 
citrus mealy bug, 101 
soft brown scale, 102 
tortoise beetle, 194 
Gumbo limbo, host of 
cottony cui' 
Japanese v . 
Hackberry, host of 

cottony cushion-scale (leerya piirekasi Mask.), 18 r^ -* -i tI > 
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cottony maple scale (Pulvinaria vitia Linn.), 20 
En^li^ walnut scale (Aepidiotus jufUiTU-regiae Comst.)i 23 
gloomy scale (Chryaompkalus tenebneoBut (Comst.)), 27 
Putnam's scale (Aspidiotut ancylu^ (Putnam)), 52 

Hairy root, intercepted shipment affected with, 132 

Hakea gibbota, host of rose pal&eococcus (Palasoeoceu* roeas (Riley &. How- 
ard)), 56 

Hansen, Hans W. A., 168, 159 

Harden, John C, 169 

Harkina, Donald L., 169 

Ham, Sam P., 107, 160 

Harritii, host of red bay scale (Ckryeomphalua perieae (Comst.), 66 

Harrison, Cyrus J., 1, 160 

Harter, L. L., 180, 186 

Hawthorne, host of 

cherry scale (Agpidiottu forbesi Johnson), IB 
cottony cushion-scale (Ie»tya purekaai Mask.), 18 
cottony maple scale (Pulvinaria vitig Linn.), 20 
oyster-shell scale (Lepidosapkee ulmi (Linn.)), 45 
Putnam's scale (Asjndiotus aTicylva (Putnam)), 52 

Heath, host of greedy scale (Aspidiotjis eajnelliae (Sign.)), 28 

Hedera kelix. host of European fiorinia (FioHnia fioHniae (Targ.) ) , 24 

Helianthus sp., host of cottony cushion-scale (leerya purekaai Mask.), 18 

Heliotrope, host of West Indian (white peach) scale (AuUieatpie pentagona 
(Targ.)), 61 

HemichiOTiaapia aspviistrae (Sign.) (Aspidistra scale), 6 

H«miekiovagpia minor (Mask.) (lesser snow scale), 35 

Hemisphaerical scale (Sai*eetia hemiaphaeriea (Targ.)) 
description of, SI 
distribution in Florida, 31 
hosts of, 31 

Hemisphaerical scale, intercepted shipments infested with, 101, 194 

Hemlock, host of hemlock scale (Aepidiotus abietia (Schr.)), 32 

Hemlock scale (Aipidiotua abietis (Schr.)) 
description of, 31, 32 
distribution in Florida, 32 
hosts of, 32 

Henderson, Cyrus J., 160 

Henderson. Francis M., 107, 160 

Herrick, Glen W., 66 

Hibiscus, host of 

CoTtahaspis angraed Ckll., 17 

green shield scale (Pulvinaria paidii Mask.) , 30 

Japanese wax scale (Ceraplaates ceriferua (Anderson)), 32 

lesser snow scale (Hemichionaapia minor (Mask.)), 36 

pineapple mealy bug (Paeudacoccva br&meliae (Bouche)), 47 

pineapple scale (Dia " 

pustule scale (Aste. 
shipment infested with 
Apkie sp., 132 
aspidistra scale, 193 
long-tailed mealy bug, 194 
mealy-bug, 152 
nematode root knot, 152, 195 

Hickory, host of 

grape scale (Aapidiotua uvae Comst.), 28 

Leeaniodiaspia tesaellatits Ckll., 34 

obscure scale (Ckrysomphalua obscuria (Comst.)), 48 

Hodgson, Robert W., 123 

Hoffmannia ap., shipment infested with black scale, 132 

Holland, Ed. Alton, 160 

Holly, host of 

black scale (Saissetia oleae (Bern)), 9 ,-. . 

Dignz.dnyCOOgle 
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Coneka«pi« angraeci Ckll., 17 

greedy scale (Aapidiotua tMmeltiae (5iga.)), 28 

oleander scale (Atpidiotite hederae (Ball)), 44 

palm (tessellated) scale (Ew:alyinnat}t6 teaaellatua (Sig:n.)), 46 

soft brown scale (Coccus heependum (Linn.)). 58 

West Indian (or white peach) scale, (AtilacaspU pentagoiM 
(Targ.)), 61 
shipment infested with 

mulberry whitefly, 132 

pustule scale, 194, 196 
Holly, Chinese, host of 

Florida wax-scale (CeroploBtes fioridensia Comst.}, 26 

purple Male (LepuUiBaphee beekii (Newm.)), 51 
Holly, mountain, host of 

greedy scale (Aapidiotua eantelliae (Sign.)), 28 

hemisphaerical scale (Saissetia Aemupftaerica (Targ.)), 31 
Holton, John C., 161 
Honey-locust, host of 

cherry scale (Atpidiotus forben Johnson), 15 

rreedy scale (Aapidiotiis camelliae (Sign.)), 28 
Honeysu^le, shipment infested with pyrjform scale, 194 
Hood, Richard Van, 1, 160 

Hop tree, host of oyster-shell scale (Lepidotaphee vlmi (Linn.)), 45 
Howea belmoreatta, host of Euealymnatue ptrforatue (Newat.), 23 
Howell, John F., 1, 160 
Howard, L. O., 3 
Hoyt, Avery S., 108 
Hubbard, H. G., 65 
Hunt, C. M., 36, 153, 160 
Hunter, W, D., 139 

HybiBcus aculeatiu, host of mining scale (Hotuardia biclavis (Comst.)), 40 
Hydrangea, shipment infested with San Jose scale, 194 
Hj/driaateU weTidlandiana, host of chaff scale (Farlatoria p^rgcmdii 

Comst.), 14 
Hyopkorbe, host of Florida red scale (Chryaomphalua aonidwm (Linn.)), 26 
leerya pvrchasi Mask (cottony cushion or fluted scale), 18, 19 
Hex, host of red bay scale (Chrysompkalua ptrstae (Comst.)), 55 
Ilex glabra, host of Florida waz-scale (Ceroplaeteg fioridenna Comst.), 27 
Ilex latifolia, host of Florida red scale (Chryaompkalue aonidum (Linn.)), 

26 
Infected properties, 100, 130, 149, 192 
Ingram, Otis D., 160 
Insecticides, contact, 76 to 81 
Ipomoea, host of 

common mealy bug (Paeudoeoecut cttri (Risso)), 16 

cyanophyllum scale (Aspidiotve ej/anopkylli Sign.), 21 

frreenhouse orthezia (Orthesia inaignie Douglas), 29 
Ironweed, host of 

cottony cuahion-scale (Icerya purckasi Mask.), 18 

greenhouse orthezia (Orthezia inaignia Douglas), 29 
Irwin, Harry M., 160 

leeknaapis longiroatria (Sign.) (black thread scale), 9 
Ivy, host of 

common mealy bug (Paeudococeua eitri (Risso)), 16 

pineapple scale (Diaapia bromeliae (Kern.)), 47 
shipment infested with 

Florida red scale, 195 

Florida wax-scale, 151 

ivy scale, 161, 162 

soft brown scale, 151, 162, 196 
Ivy, Boston, host of cottony maple scale (Pulvinaria vitia Linn.), 20 
Ivy, English, host of 

common mealy bug (Paeudococeua dtri (Risso)), 16 /^-. i 
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cottony cushion-scale (Icerya purehaai Mask.), 18 
greedy scale (Aepidiotiis camelliae (Sign.)), 28 
oleander scale (Agpidiotug hederae (Ball)), 44 
pyriform scale (Pulvinaria pyriformis Ckll,), 52 
soft brown scale (Coccua heiperidum (Linn.)), 68 
yellow scale (Chryaomphalua citrinus (Coquillett) ), 64 
Ivy, German, host of Florida red scale (ChTyBomvnalus aonidum (Linn.)). 

26 
Ivy, poison, host of lataniae scale (Aapidwtus lataniae Sigh.), 33 
Ivy scale, intercepted shipment infested with, 151, 152 
Ixora, host of mangw shield scale (Coccus mangiferae (Green)), 39 
Ixora coccivsa, host of rufous (or West Indian red) scale (Selenaapidua 

articulatiig (Morg.)), 67 
Ixora parviflora, host of black thread scale (Ischnaapis longirostria 

(Sign.), 9 
Jacaranda mimiaaefolia, host of hemisphaerical scale (Saiaeetia hemw- 

phaerica (Targ.)), 31 
Jackson, Henry C„ 163, 160 

Jacohima mohitli. shipment infested with mining scale, 102 
Jacob's ladder, shipment infested with red bay scale, 194 
Japanese wax-scale (CeropUietet eerifema (Anderson) ) 
description of, 32, 33 
distribution in Florida, 33 
hosts of, 32 
Japonica 

host of chaff scale (ParUitoria pergandii Comst.), 14 
shipment infested with oleander scale, 102 
Jasimine, shipments infested with whitefly, 102 
Jasmine, host of 

black thread scale (Iseknaepis longirostria (Sign.), 9 
cherry scale (Aapidiotita forbesi Johnson), 15 
Florida red scale (Chryeomphaluv aonidum (Linn.), 26 
mango shield scale (Coccus mangifera (Green)), 39 
oleander scale (Aapidiotua hederae (Ball)), 44 
soft brown scale (Coccus hesperidum (Linn.)), 58 
shipment infested with 

dictyospermum scale, 194 
whitefly, 151, 152, 194 
Jasmine, cape, host of 

Florida wax-scale (Ceroplastea floridensia Comst.), 26 
green shield scale (Pulvinaria paidii Mask.) , 30 
pyriform scale (PulviTtaria pyriformia Ckll.), 52 
shipment infested with soft brown scale, 195 
Jasmine, star, host of pyriform scale (PvhnTiarvi pyriformis CkU.), 52 
Jaaminum., host of 

Aapidiotiia cydoraae Comst,, 6 

West Indian (or white peach) scale (Avlaeaapis pentagona 
(Targ.)), 61 
Jasininu.'m officinale, host of 

chaff scale (Parlatoria perga-ndii Comst.), 14 
dictyospermum scale (Chrysornphahia dietyospermi (Morg.), 22 
Jatropha -multifida, host of oleander scale (Aspidiotua hederae (Ball)), 44 
Jehle, R. A., 106, 112 

Jessamine, orange, host of purple scale (Lepidoaaphee beekH (Newm.)), 61 
Juniper, host of 

lataniae scale (Aspidiotus lataniae Sign.), 33 
pine-leaf scale insect (Chionaspis pinifolia (Pitch)), 48 
Juniper, Irish, host of black scale (Saisaetia oleae (Bern)), 9 
Karatas princepa, shipment infested with Boisduval's scale, 132 
Kentia belmoreana, host of dictyospermum scale, 22 

Kentia foatercatia, host of Florida red scale (Ckryaompkahu aonidum 
(Linn.)), 26 ,-. , 

, Cookie 



Index, Quarterly Bulletin, Vol. 11 219 

Kermes galHformU Riley 
description of, 32 
distribution in Florida, 33 
hosts of, 33 

Kerm€a Bpp., 64 

Kerosene emulsion, 78 

Kerosene-lime mixture, 78 

Knot weed, host of cottony cushion- scale, 18 

Kudzu vine, shipment infected with nematode root knot, 162 

Euwana, Shinkai I., 66 

Lace bug, intercepted shipment infested with, 103 

Lavtilia coeeidivora (scale-eating moth), 9, 20, 38 

LageTetro&mia, host of 

black scale (SaUeettia oleae (Bern)), 9 

hemisphaerical scale (SaiiMtia kefnitpkaeriea (Targ.)), 81 

Lambs-quarter, host of cottony cushion-scale (letrya. purehati Mask.), 18 

Lantana, host of 

Aspidiotu^ cydoniae Comst., 6 

common mealy-bu^ (PBeadococcus ciiri (Risso)), 16 
greenhouse orthezja (Orthezia iTieignie Douglas), 29 
shipment infested with oleander scale, 102 

Lantania, host of 

black thread scale (lechnaspia longiroatrie (Sign.)), 10 
common mealy bt^ (Paeudococcua citri (Risso)), 16 

Latania, host of 

Boisduval's scale (Diaspis boitduvalii Sign.), 10 
dictyospermum scale (Chrysompkalut dictyoapermi (Morg.)), 22 
Florida red scale (Ckryeompkalu* aonidvm Linn.), 26 

Lataniae scale (Aaptdiotiig lataniae Sign.) 
description of, 33 
distribution in Florida, 33 

intercepted shipment infested with, 151 

Laurel, host of 

black scale (Saiaeetia oleae (Bern)), 9 

cottony cushion-scale (leerya purchaei Mask.), 18 

greedy scale (Aapidiotue eamelliae (Sign.)), 28 

palm (or tessellated) scale (Euealymnatue teeaellatKi (Sign.)), 46 

San Jose scale (Aapidiotus pemicioeua Comst.), 57 

Laurel, Apollo, host of 

dictyospermum scale (Chryaompkalita dictyoipermi (Morg.)), 22 
Florida red scale (Ckryaomphalua aortiduTn (Linn.) ) , 26 
soft brown scale (Coeeus keaperidum (Linn.)), 58 

Laurel, cherry, host of 

Florida red scale (ChryBomphalua aonidum (Linn.)), 26 
Florida wax-scale (Ceroplattea floridenaia Comst.) , 26 

Seedy scale (Aepidiotua eamelliae (Sign.)), 28 
:aniae scale (Aapidiotua lataniae Sign.), 33 
long scale (Glover's scale) (Lepidoaaphea glaverii (Pack.)), 37 
West Indian (white peach) scale (Aulaeatpis pentagona (Targ.)), 
61 
Laurel tree, host of Lepidoaaphea nigra (Ckll.), 35 
Laurua, host of cyanophyllum scale (Aepidiotus cyanophylli Sign.), 21 
Laurua noblia, host of palm (or tessellated) scale (Euealymnatua teeeel- 

latuB (Sign.)), 46 
Lavatera, host of greedy scale (Aepidiotua camellia (Si([n.) ), 28 
Leadwort, host of common mealy bug (Faeudococcua citri Risso), 16 
Leaf hopper, intercepted shipment infested with, 194 
Leeaniodiaspia tessellatua Ckll. 
description of, 34 
distribution in Florida, 34 
hosts of, 34 
Leeanium mgrofaaciatum Pergande (black lecanium scale), 7 .~~ . 
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Lecanium quercifex Fitch {white oak scale), 62 
Lefroy, H. Maxwell, 66 
Lemon, host of 

greedv scale (Aspidiotua eamelliae (Si^.))> 28 
oleander scale (Aepidiotue kederae (Ball), 44 
Lemon, Italian, host of 

chaff scale (Parlatoria pergandii Comst.), 14 
purple scale (Lepidosapkee beckii (Newm.)), 51 
Lemon, ponderosa, host of Florida red scale (Ckryaomphalua aonidum 

(Lina.),26 
Ltpidoaaphes alba (Ckll.) 
description of, 34, 36 
distribution in Florida, 35 
hosts of, 35 
Lepviosaphes beekii (Newm.) (purple scale), 51 
Uepidosaphes nigra (Ckll.) 
description of, 35 
distribution in Florida, 36 
hosts of, 36 
Lepidoaapkes ulmi (Linn.) (oyster-shell scale), 45 
Leptotpertnimt (host of European ftorinia), 24 
Lesser snow scale (Hemiekionaspi* tninor (Mask.) ) 
description of, 35, 36 
distribution of, 36 
hosts of, 35, 36 
Lesser snow scale, intercepted shipment infested with, 101, 161 
Leueaspis bambusae Sum. 
description of, 36 
distribution in Florida, 36 
hosts of, 36 
Leucaepia indica Marlatt (mango scale), 38, 39 
Lewis, A. C, 158 
Lignum-vitae, host of 

barnacle scale (CeroplasUa eirripediformia Comst.), 7 
California red scale (Chryaomphalua aurantii (Mask.)), 12 
palm (or tessellated) scale (Eucaiymnatua teaseUatus (Sign.)), 46 
rose palacococcus (Falaeoeoecua roaae (Riley & Howard)), 56 
Lilac 

host of cottony maple scale (Ptilvinaria vitie Linn.), 20 
shipment infested with San Jose scale, 161 
Lime, host of mining scale (Howardia biclavit (Comst.)), 40 
Lime, Spanish, host of cottony cushion-scale (Icerya ptirehaai Mask.) ), 18 
Lime-sulphur solution, 79 
Linden, Host of 

black lecanium scale (Lacanium niqrofaeciatum Pergande), 8 
cottony maple scale (Puivinaria vitta Linn.), 20 
oyster-shell scale (Lepidoaaphea ulmi (Linn.)), 45 
Putnam's scale (Aa'^diotua ancylns (Putnam)), 62 
San Jose scale (Aapidiotue pemieioaua Comst.), 67 
Liriodendron scale (Toumeyalla liriodendri (Gmel.)) 
description of, 38 
distribution in Florida, 38 
hosts of, 38 
Liriodendron tulipifera, host of liriodendron scale (Toumayella liriodertdri 

(Gmel.)), 38 
Little, Floyd L., 1, 107, 160 
Liviatona, host of European fiorinia, 24 
Lifislona rotundifolia, host of Boisduval's scale (Diaapia boiaduvalii Sigrn.), 

10 
Locust, host of 

black scale (Saissetia oleae (Bern)), 9 

cottony cushion-scale (Icerya purckaai Mask.), 18 

cottony maple scale (Puhinarw vitia Linn.), 20 .-^ . 

■ Coogle 



Index, Quarterly Bulletin, Vol. II 



61 

Locust, water, host of oyBter-ohell scale (LepidosapktB ulmi (Linn.))i 45 
Log^rhead breast, host of cottonjr cushion-scale (Icerya purekaai Mask.), 18 
Lone: scale (Glover's scale) (Lepidosaphea gU>verii (Pack.)) 
description of, 36, 37 
distribution of, 37 
hosts of, 37 

intercepted shipment infested with, 101, 132, 161, 194 
Long-tailed meajy bug (Psevdoeoccu« longiepiTiiie (Targ,)) 
description of, 37 
distribution in Florida, 37 
hosts of, 37 

intercepted shipments infested with, 194 
Lonicera, host of greenhouse orthezia (Orthezia insignis Douglas), 29 
Loquat, host of 

Florida wax scale (Ceroplaatea fioridenns Comst.), 27 
lataniae scale (Aapidiotua latawae Sign.)i 33 
soft brown scale (Coeeut ketperidum (Linn.)), 58 
Lovett, J. C, 1, 160 
McClanahan, Howard S., 107, 160 
McCullough, Jas. C, 107 
McGullough, James D., 160 
McKay, Haden H., 67 
Hackie, David B., 196 

MacrophyUa, host of green shield scale (Fulvinaria psidU Mask.), 30 
Magnolia, host of 

black scale (SaUsetia oleae (Bern)), 9 
cottony cushion-scale (Icerya purcka»i Mask.) , 18 
Florida red scale (Chryaompkabia aonidutn (Linn.), 26 
Neolaeanium eomuparvum (Thro.), 41 
oleander scale (AapidiohiB hederae (Ball)), 44 
shipment infested with red bay scale, 194 
Magttolia fuaeata, host of 

Florida wax scale (ChryBomphahia aomdum (Linn.)), 27 
liriodendron scale (Toumeyella Uriodendri (Gmel.), 38 
long (or Glover's) scale (Lepidoaaphee gloverii (Pack.)), 37 
Magnolia guinea, host of 

red bay scale (Chryaomphalus pereeae (Comst.)), 66 
Toumeyella turgida (Ckli.), 61 
Magnolia grandifiora, host of 

black thread scale (lachnaepia longiroatris (Sign.)), 10 
greedy scale (Aaptdiotua eamelliae, 28 
liriodendron scale (Toumeyella Uriodendri (Gmel.)), 38 
long (or Glover's) scale (Lepidoaapkea gloverii (Pack.)), 37 
Neolecanitim eomuparvum (Thro,), 41 

parlatoria-like scale (Peeudoparlatoria parlatorioidea (Comst.) ), 47 
red bay scale (Chryaomphalus peraeae (Comst.)), 56 
Toumeyella turgida (Ckll.)), 61 
Magnolia soulangeana, host of liriodendron scale (Toumeyella Uriodendri 

(Gmel.)), 38 
Maloney, Clarence B., I, 160 
Malva ro(r<ndifolia, host of cottony cushion-scale (Icerya purchaai Mask.), 

18 
Mammee apple, host of 

cocoanut mealy bug (Fseudococcus nipae (Mask.)), 16 
Florida red scale (Ckrysomphaltia aonidum (Linn.)), 26 
shipment infested with oleander scale, 102 
Mango, host of 

Aspidistra scale (Hemichionaspia aapidiatrae (Sign.)), 5 
black thread scale (laeknaapia longiroatris (Sign.)), 10 
black scale (Saisaetia oleae (Bern)), 9 /-^ i 
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chaff scale (Parlatoria pergandii Comst.). 14 
dictyoapermum scale (Ckryaompkalus dietyoBpermi (Morg.)), 22 
Eutalyvinatua perforatum (Newst.))i 23 
Florida red scale (Chryeompkalua a&nidum (Linn.))t 24 
Florida wax scale (Ceroplastea floridenaU Comat.)) 27 
green shield scale (Pulvinarvi pBJdii Mask.), 30 
Japanese wax scale (Ceroplaatea eeriferug (Anderson)), 32 
lateniae scale (Aapidiotua lataniae Sign.)i 33 
lesser snow scale (Hemiekionaspis minor ( Mask.) ) , 36 
long-tailed mealy bug (Peevdococcus longUpirtitg (Targ.)), 37 
mango scale (Leueaspis iitdiea Marlatt) , 38 
mango shield scale (Coccus mangiferae (Green)), 39 
oleander scale (Agpidiotug kederae (Ball)), 44 
purple scale (Le^doaapkea beekii (Newm.)), 51 
pustule scale (Asteroleeanium puatvlanB Ckll.))> SI 
pyriform scale (Pulvvnaria pyriformi* Ckll.), 62 
rose scale (Aulacaspia roaae (Bouche)), 55 
shipments infested with 

dictyospermum scale, 151 
lesser snow scale, 151 
mango scale, 101 
purple scale, 151 
Mango scale (Leueaspia indiea Marlatt) 
description of, 38, 39 
distribution in Florida, 38 
hosts of, 38 

intercepted shipment infested with, 101 
Mango shield scale (Coeeug mangiferae (Green)) 
description of, 39 
distribution of, 39 
hosts of, 39 
Manikot aipi, host of Lepidoaaphea alba (Ckll.) ), 35 
Maple, host of 

black scale (Saieaetia oleae (Bern)), 9 

black lecanium scale (Lecaniujn niqroJaaeiatv.tn Pergande), 7 
cottony maple scale (Pulvinaria vitis Linn.), 20 
greedy scale (Aspidiotua camelliae (Sign.)), 28 
hemlock scale (Aspidiottie abiettie (Schr.)), 32 
obscure scale (Chryaomphalua obacurus (Comat.)), 43 
oleander scale (Aapidiotus kederea (Ball)), 43 
oyster-shell scale (Lepidoaaphea vlmi (Linn.)), 4S 
Putnam's scale (Aapidiotus ancytua (Putnam)), 52 
Maple, red (Aeer rubrum), host of sweet gum scale (Cryptophj/Uttspit 

li^uidambaria Kotinsky), 59 
Maple, silver, host of 

gloomy scale (Chryaomphalua tenebricoaua (Comst.)), 27 
San Jose scale (Aapidiotus pemieioaua Comst.), 57 
Margarodea formicarium, Guilding (ground pearl scale), 30, 31 
Margarodea rileyi Giard. 
description of, 39, 40 
distribution in Florida, 40 
Marlatt, C. L., 65 
Maskell, W. M., 66 
Mastic, host of 

common mealy bug (Paeudoeoccua citri (Riaso)), 16 
green, shield scale (Pulvinaria patdii Mask,), 30 
parlatoria-like scale (Paeudoparlatoria parlatorioideB (Comst)), 47 
Matrimony vine, host of lataniae scale (Aapidiotus lataniae Sign.), 33 
Matz, Julius, 3 
Mealy-bug 

control of, 71 

intercept«d shipment infested with, 101, 132, 152, 194 -^-. ■ 
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Medieago denticulata, host of cottony cushion-scale (Icerya purchaai Mask.), 
18 

Melaleuea, host of Japanese wax scale (Ceroplaatea cerifenia <Anderson)), 
32 

MelaUuea nesopkila, host of tataniae scale (Aajndwtua lalaniae Sigm.), 33 

Melanose, intercepted shipment infected with, 101, 196 

Melia anadaraeh, host of greedy scale (Aapidiotua cam«Uiae (Si^.))> 28 

Uetroeideroe fUrribuvda, shipment infested with mealy-bug, 132 

Mieonia magnifiea, shipment infested with 
Coceve sp., 132 
cyanophyllum scale, 132 
mealy-bug, 132 

MierogloBsa zeylaniea, host of mining scale (Howardia bicUivia (Gomst.)), 
40 

Milkweed, host of San Jose scale (Atpidiotna pernieiogut Comat.), 67 

Milledge, Stanley, 160 

Miller, Herbert L., 107, 160 

Mimosa, host of soft brown scale (Coceus hesperidum (Linn.)), 68 

Mining scale (Howardia biclaria <Comst.)) 
description of, 40 
distribution in Florida, 40 
hosts of, 40 
intercepted shipments infested with, 101, 102 

Mistletoe, host of greedy scale (Aspidwtua camelliae (Sign,)), 28 

iioTtetera, host of black uiread scale (leehmispia Umgwoatria (Sign.)), 10 

Monthly Bulletin of California State Commission of Horticulture, 196 

Moonflower, host of 

common mealy bug (Peendoeoceua eitH (RiasoU, 16 
cyanophyllum scale (Aapidiotua eyatiapkylli Sign.), 21 
greenhouse orthezia (Orthezia ineignii Douglas), 29 
long-tailed mealy bug (Pseudoeoccua longispmus (Targ.)), 87 

Moore, Jos. W., 107, 160 

Moore, Julius B.. 107, 160 

Morgan, H. A., 09 

Morning glory, host of 

greedy scale (Aspidiotus eamelliae (Sign.)), 28 
lesser snow scale (Hemiehianaepit minor (Mask.)), 36 

Moras nigra, host of soft brown scale (Coccus hesperidum (Linn,)). 58 

Mosca prieta, 150, 161 

Mulberry, host of 

cocoanut mealy bug (Feeudococcua nipae (Mask.), 16 
cottony cushion-seaie (Icerya purchaai Mask.). 18 
cottony maple scale (Pulvinaria vitia Linn.), 20 
Florida red scale (Chryaornphahie aonidum (Linn.), 26 
gloomy scale (Chryaomphahia tenebricoavs (Comst.), 27 
pineapple mealy bu^ (Paevdoeocoua bromeliae (Bouche)), 47 
pustule scale (Aaterolecaniu-m puatulana Ckll.), 61 
West Indian (or white peach) scale (Aulacaspia pentagoTia 
(Targ.)),61 
shipment infected with nematode root-knot, 132 

Mulberry whitefly, intercepted shipments infested with, 132 

Myoporum, host of greedy scale (Aapidiotua eamelliae (Sign.)), 28 

Myrica cerifera, host of Japanese wax scale (Ceroplaates ceriferua (Ander- 

Myraine retvsa, host of oleander scale (Aapidiolua hederae (Ball) ), 44 

Myrtle, host of 

barnacle scale (Ceroplasteg eirripedeformia Comst.), 7 
cottony cushion-scale (Icerya purchaai Mask.), 18 
Florida wax scale (Ceroplaatea floridensia Comst.)), 27 
greedy scale (Aspidiotus ca-inelliae (Sign.)), 28 
rose scale (Avlacaspia rosae (Bouche)), 55 
soft brown scale (Coccus hesperidum (Linn.)), 58 
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Myrtle, wax, host of green ahield scale (Putvinaria peidii Mask.), 30 

Myrtle, wild, host of obscure scale (Chryaompkalut obsevnu (Comst.)), 43 

Neal, Cecil G., 1, 160 

Nematode root-knot, intercepted shipments infected with, 102, 103, 132, 133, 
161, 152, 194, 196 

Neotecanium eornuparvum (Thro.), 
description of, 41 
distribution of, 41 
host of, 41 

Nephelium, tonganvm, host of green shield scale (Puivinaria pgidii Mask.) , 30 

Nettle, host of 

common mealy bug; (Peeudoeocctu eitri (Riaao)), 16 
cottony cushion-scale (Icerya purekaei Mask.), 18 

Neweil, Wilmon, 2, 65, 81, 104, 136, 154, 196 

Newell & Rosenfeld, 99 

Newstead, Robert, 65 

Niedemhoefer, Wm. P., 1, 160 

Nightshade, host of 

black scale (Saissetia oleae (Bern)), 9 
common mealy bug (Paevdococcut eitri (Risso)), 16 
cottony cushion-scale (Icerya pvrehaai Mask.), 18 
greedy scale (Atpidiotue eamelliae (Sign.)), 28 

Nipa frutieana, host of cocoanut mealy bug (Paetidococcua nipae 
(Mask.)), 16 

Nursery trees infected, 100, 130. 149, 192 

Nursery trees inspected, 100, 130, 149, 192 

Nutmeg, host of mango shield scale (Coccus mangiferae (Green)), 39 

Oak, host of 

black lecanium scale (Lecanium nigra faaeiatum Pergande), 8 

cottony cushion-scale (Icerya purckasi Mask), 18 

cottony maple scale (Fulvinaria uitia Linn.), 20 

gloomy scale (Ckryaompkalue tetiebricoaua (Comst.)), 27 

LecaniodiaBpis teaaellatr<s Ckll., 34 

oak erococcus (Ericoccus quercua (Comst.)), 42 

oyster-shell scale (Lepidoaaphes -ulrni (Linn.) ) , 45 

purple scale (Lepidosaphes beckii (Newm.) ), 51 

Putnam's scale (Aspidiotua ancylus (Putnam)), 52 

Oak, live, host of Aapidiotua paevdoepinoaua Woglum, 6 
Kermes galliformia Riley, 32 

oak chionaspia (Ckionaepis quercua Comst.) , 42 
obscure scale (Ckryaompkahie obscurus (Comst.)), 43 
■white oak scale (Lecanium quercifex Fitch), 62 

Oak, maul, host of oak chionaspis (Chionaapis quercua Comst.), 42 

Oak, water, host of 

greedy scale (Aspidiatus caTnelliae (Sign.)), 28 
oak chionaspis (Chionaapia quercua Comst.), 42 
obscure scale (Ckryeomphalua obacurua (Comst.)), 43 
white oak scale (Lecanium quercifex Fitch), 62 

Oak, white, host of 

cottony cushion-scale (Icerya purekaai Mask.), 18 
Kermea galliformis Riley, 33 
oak chionaspis (Chionaapia quercua Comst.), 42 
white oak scale (Lecanium quercifex Fitch), 62 

Oak, willow, host of 

obscure scale (Chryaomphalus ofcscurus (Comst.)), 
white oak scale (Lecar' " ~ " 

Oak chionaspis (Chionaspis qui 

description of, 41, 42 ^ 

distribution in Florida, 42 

hosts of, 42 ^ 
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Oak ericoccus (Erteoecun qutreus (Comat.)) 
description of, 42 
distribution of. 43 
hosts of, 42, 43 
Obscure scale (Chryaomphalue obecurvs (Comat.)) 
description of, 43 
distribution in Florida, 43 
hosts of. 43 
Oekrocarpos africanua, shipment infested with 
cocoanut meaty-bug, 101 
oleander scale, 102 
Ochrea sapoti, host of mining scale (HojvaTdia biclavia (Comst.). 40 
Okra, host of West Indian (white peach) scale (Aulacagpii pentaffona 

(Targ.)),61 
Olea fragraita, host of 

oleander scale (Aspidiotua hederae (Ball)), 44 
pineapple scale (Diaepis hrameliae (Kern.)). 47 
Oleander, host of 

black scale (Saieaefia oleae (Bern)), 9 

chaff scale (Parlatoria pergandii Comst,), 14 

common mealy bug (Peeudoeoccus citri (Eisao)), 16 

cottony cushion-scale (leerya purckasi Maak.), 18 

Florida red scale (Ckryatnaphalua aonidum (Linn.). 26 

Florida wax scale (Ceroplaates florideJigis Comst.). 27 

hemisphaerical scale (Saiaaetia herniapkaeriea (Targ.)), 31 

lesser snow scale (Hemickionaspia minor (Mask.)). 36 

long-tailed mealy bug (Paeudococcua longiapinua (Targ.) ), 37 

oleander scale (AapQiotua hedvrae (Ball)), 44 

pustule scale (Aateroleeaniwm -pwitulana Ckll.), 51 

rufoua (West Indian red) acale (Seltnaspidua articulatuit (Morg.)), 

66 
soft brown scale (Coccua keaperidum (Linn.)), 58 
Oleander, shipment infected with nematode root-knot, 152 
Oleander scale (Aspidiotua hederae (Ball)) 
description of, 43 
distribution in Florida, 44 
hosts of, 43, 44 

intercepted shipments infested with, 102, 151, 152 
Oliphant, Ross G., 160 
Olive, host 

black scale (Saiaaetia oleae (Bern)), 9 

black lecanium scale (Lecanium nigrofaeciatum Pergande), 8 
California red scale (Ckryaomphalua aurantii (Mask.)), 12 
greedy acale (Aapidiotus eatneliiae (Sign.)), 28 
oleander scale (Aaptdiotaa hederae (Ball)), 44 
red bay scale (Chryeompkalua perseae (Comst.)), 65 
Olive, sweet, host of 

Florida red scale (Chryaomphalua aonidum (Linn.)), 26 
lataniae scale (Aapidiotus lataniae Sign.), 33 
oleander scale (Aspidiotua hedereae (Ball), -44 
Oneidium varieoaum, host of parlatoria-like scale (Paeudoparlatoria parla- 

torwidea (Comat.)), 47 
Opuntia, host of long-tailed mealy bug (Paeudoeoccua iongiapinus (Targ.) ), 

37 
Orange, host of 

Aspidiotua cydoniae Comst, 6 

aspidistra acale (Hemichiojiaapia aspidiatrae (Sign.)), 5 
cottony maple scale (Pulvirtaria vitis Linn), 20 
euonymus scale (Chionaapis euonymi Comst.), 24 
greedy scale (Aapidiotua cameUiae (Sign.)), 28 
Japanese wax scale (Ceroplaates ceriferus (Anderson)), 32 
leaser snow scale ("Hemic Aionoapia minor (Mask.)), 36 
mining scale (Howardia bidavis (Comst.)), 40 
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oleander scale (Aapidiotus hederae (Ball)), 44 
ziziphus scale (ParlaUrria zizipkus (Lucas)), 64 

Orange, osage, host of 

cottony maple scale (Fulvinaria vitia Linn), 20 
Putnam's scale (Aepidiotue ancyhis (Putnam)), 62 

Oran^ chionaBpis (or snow) scale (Ckianaspia citri Ciunst.) 
description of, 44 
distribution in Florida, 44 
hosts of, 44 

Orchids, host of 

aspidistra scale (Hemickumaspis aspidistrae (Sign.)), 6 

black scale, (Saissetia oleae (Bern)), 9 

Boisduval's scale (Diatpit boisduvalii Sign.), 10 

cyanophyllum scale (AapidiotuM cj/anopkylli Sign.), 21 

hemisphaerical scale (Saissetia hemAaphaerica (Targ.)), 81 

oleander scale (Aapidiotus kederae (Ball)), 44 

palm (or tessellated) scale (Eitcalymnatua teaaellatus, (Sign.))> 46 

red bay scale (Chryaomphahta pereeae (Comst.) ), 65 

Oriental peach moth, 167 

Orthezia inn^nie, Douglas (greenhouse orthezia), 29 

Ortkezia tnaignig, intercepted shipments infested with, 132 

Orthezia sp., 66 

Osmanthus, host of orange chionaspis (or snow) scale (Ckionaapia citri 
Comst.), 44 

Oyster-shell scale, Lepidosaphes ulmi (Linn.)) 
description of, 45 
distribution in Florida, 46 
intercepted shipments infested with, 161, 162, 194 

Palaeococents Toaae (Riley & Howard) (rose palaeococcus) , 66, 66 

Palm, host of 

Aspidiotus cydoniae Comst., 6 
black scale (Saissetia oleae (Bern)), 9 
black thread scale (Iscknaapie longiroatrit (Sign.)), 10 
Boisduval's scale (Diaspig boiaduvaiii Sign.), 10 
California red scale (Chrysomphalua aurantii (Mask.)), 12 
chaff scale (Parlatoria pergandii Comst.), 14 
cocoanut mealy bug (Faeudococcua nipixe (Mask.), 16 
cyanophyllum scale (Aapidiotuii cyanophylli Sign.), 21 
EucalyvmatUB perforatua (Newst.), 23 
Florida red scale (Chrysomphalus aonidum, (Linn,)), 26 
greedy scale (Aspidiotus camelliae (Sign.)), 28 
hemisphaerical scale (Saissetia keTniaphaeriea (Targ.)), 31 
lataniae scale (Aepidiottia lataniae Sign.), 33 
long-tailed mealy bug (Paeudacoccus hngispimis (Targ.)), 37 
long (or Glover's scale) (Lepidosapkea gloverii (Pack.)), 37 
oleander scale (Aapidiotus hederae (Ball)), 44 
orange chionaspis or snow scale (Ckionaapia dtri Comst.), 44 
palm (or tessellated) scale (Evcalymnatua teasellatuM (Sign.)), 46 
rufous (West Indian red) scale (Selenaaptdua articulatua 
(Morg.)), 67 
shipments infested with 
Boisduval's scale, 132 
chaff scale, 193 
cocoanut mealy-hug, 101 
cyanophyllum scale, 101, 132 
dictyospermum scale, 132, 133 
Florida red scale, 132, 133, 194 
hemisphaerical scale, 194 
lesser snow scale, 101 
mealy-bug, 133 
oleander scale, 151 
perforated palm scale, 132 
soft brown scale, 194 
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Palm, Chinese fan, host of dictyoBpermum scale (Chrygompkalta dietyo- 
spermi (Mors.)), 22 

Palm, cocoa, shipment infested with Florida red scale, 132 

Palm, cocoanut, host of 

aspidistra scale (Hevtigekiotuigpie aapidistrae {Sign.)), 6 

European fiorinia (Fiorinia /iioriniae (Targ.)), 24 

lesser snow scale (Hemickionagpis minor (Mask.)), 36 

oleander scale (A^ndiolue hedtrae (Ball)), 43 

palm or tessellated scale ( Eucalymnatus ttaseliatua (Sign.)), 46 

parlatoria-like scale (Pseudoparhitoria parlatorioidee (Comst.)), 47 

red bay scale (Chrysamphalue ptrseae (Comst.)), 55 

Palm, date, host of zizyphus scale (Parlatoria zkipkus (Lucas)), 46 

Palm, fan, host of oleander scale (Aepidiotus hederae (Bali) ), 44 

Palm, fish-tail, host of 

cottony cushion-scale (Icerya purekaei Mask.), 18 

palm (tessellated) scale (Eucalymnatut tessellatua (Sign.)), 46 

soft brown scale (Coeeut keeperidvm (Linn.)), 58 

Palm, gog, host of black thread scale (Iscknaspia tangirostrie (Sign.)), 10 

Palm, Guadaloupe, host of common mealy bug (Paeduococcus citri (Risso)), 
16 

Palm, Kenyon, host of dictyospermum scale (Ckryaompkalus dietyoep^rmi 
(More.)). 22 

Palm, Phoenix, host of 

black thread scale (Iscknaapw longiroatris (Sign.)), 10 
cocoanut mealy bug (Pseudococcua nipae (Mask.)), 16 
dictyospermum scale (Chryaompkalus dietyoapermi (Morg.)), 22 

Palm, rattan, host of palm (tessellated) scale (Eucalymnatas Useellatua 
(Sign.)), 46 

Palm, Royal, host of 

common mealy bug (Paeudococcus citri (Risso)), 16 
dictyospermum scale (Ckryeomphalua dietyoepermi (Morg.)), 22 
Florida red scale (Ckryeomphalua aomdwm (Linn.)), 26 
soft brown scale (Coccub kesperidum (Linn.)), 68 

Palm, sago, host of 

black scale (Saissetia oleae (Bern)), 9 
chaflF scale (Parlatoria pergandii Comst.) , 14 
dictyospermum scale (Ckrygompkalua dictyoapermi (Morg.)), 22 
Florida red scale (Ckryaomphalus aonidum (Linn.)), 26 
hemisphaerical scale ("Saissetia bemiapkaerica (Targ.i), 31 
long'tailed mealy bug (Pseducoccus longispinus (Targ.)), 37 
oleander scale (Aaptdiotus kederae (Ball)), 44 
shipment infested with 

California black scale, 101 
hemisphaerical scale, 101 
mealy-bug, 101 
oleander scale, 102 

Palm (or tessellated) scale (Euealymnatua teaaellaius (Sign.)) 
description of, 46 
distribution in Florida, 46 
hosts of, 46 

Palmetto, host of 

black thread scale (laeknaapis longirottria (Sign.)), 10 
common mealy bug (Paaudocoecua eitri (Risso)), 16 
palmetto scale (CometockielUi sabalia (Comst.)), 45 

Palmetto, cabbage, host of 

Ckryaomphalua agavU (Towns, and Ckll.), 16 

cocoanut mealy bug (Paeudococcua nipae (Mask.)), 16 

Lvpidosapkea nigra (Ckll.), 35 

long scale (Glover's) (Lepidoaapkea gloverii (Pack.)), 37 

palmetto scale (ComatoekUlla eabalie (Comst.)), 46 

parlatoria-like scale (Paeudopariatoria parlatorioidea (Comst)), 47 

red bay scale (Ckryaomphalua peraeae (Comst.)), 54 
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Palmetto scale (Comstockiella sabalia (Comat.)) 
deacription of, 45 
distribution in Florida, 45 
hosts of. 46 

intercepted shipment infested with, 196 
Panama hat plant, host of dictyospermum scale (Chryeompkalua dictyoa- 

permi (Morg.)), 22 
Paiulanue, host of 

black thread scale (Isckrmspia longiroatris (Sign.)), 10 
dictyospermum scale (Chryeomphalua dietyo»permi (Morg.)), 22 
Florida red scale (Chryaomphaliu aomdum (Linn.)), 26 
rufous (West Indian red) scale (Selenaapidus artieulatus 
(Morg.)), 57 
PanieumoniB-galli, host of cottony cushion-scale f/cer^a purcAosi Mask.), 18 
Papaya, shipment infested with papaya fruit fly, 102 
Papaya fruit fly, intercepted shipment infested with, 102 
Parasites, Fungus, of scale-insects, 73 
Parcel post plant inspection 

report for quarter ending September 30, 1917, 103 
report for quarter ending December 31, 1917, 133 
report for quarter ending March 31, 1918, 152 
report for quarter ending June 30, 1918, 195 
Parker, Prank R., 160 

Parlatoria pergandii Comst. (chaff scale), 13, 14 ' 
Parlatoria ziiiphus (Lucas) (ziziphus scale), 64 
Palatoria-like scale (Paeudoparlatoria pariuorioidet (Comst.)) 
description of, 46 
distribution in Florida, 47 
hosts of, 46, 47 
Paspalum sp., host of cottony cushion-scale (leerya purekaai Mask.), 18 
Passion vine, host of 

common mealy bug (Pseudocoeeua citri (Risao)), 16 
greedy scale (Aspidiotua camelliae (Sign.)), 28 
Pea, pigeon, host of 

black scale ("Saissetia oleae (Bern)), 9 
pustule scale (AgteroUcanium pustularta Ckll.), 61 
Peach, host of 

black lecanium scale (Lecanium nig'rofaaeiatum Pergande), 8 
cherry scale (Aspidiolua forbeai Johnson), 16 
cottony cushion-scale (leerya purchasi Mask.), 18 
cottony maple scale (Pulvinaria vitis Linn.), 20 
English walnut scale (Asp^diot^le juglans^egiae Comst.), 22 
Florida wax scale (Ceroplastee florvlertaU Comst.), 27 
hemiaphaerical scale (Saieaetia kevtwphaerica (Targ.)), 31 
oyster-shell scale (Lepidoaapkea ulmi (Linn.)), 46 
parlatoria-like scale (Paevdoparlatoria parlatorioides (Comst.)), 47 
pustule scale (Aaterolecaniuvi piistulajts Ckll.), 61 
Putnam's scale (Aapidiotua otiej/fus (Putnam)), 52 
San Jose scale (Aapidiotua pernioioau* Comst.), 57 
West Indian (white peach) scale (Aulacaapis pentagona (Targ.))> 
61 
shipment infested with 
cherry scale, 151 
crown gall, 151, 162, 193 
nematode root knot, 102, 132, 161, 152, 194 
peach borer, 132 

San Jose scale. 102, 103, 132, 161, 194 
walnut scale, 133, 151, 194 
Peach borer, intercepted shipment infested with, 132 
Pear, boat of 

black scale (Saiaeetia oleae (Bern)), 9 

California red scale (Chryaomphahix aiirantii (Mask.)), 12 

cherry scale (Aepidiotua forbeai Johnson), 16 
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cottony cushion-acale (Icerya purehaei Ma3k.)t IS 
cottony maple scale (Pulvinaria vilw Linn.), 20 
greedy scale (Aepidiotun camelliae (Sign.)). 28 
oyater-shell scale (Lepidosapkes iilmi (Linn.)), 45 
Putnam's scale (Aepidiotiis attcylua (Putnam)), 62 
rose scale (Avlacaspia roaae (Bouche) ), 65 
San Jose scale (Aspidiotue pemickisus Comat.), 57 
West Indian (or white peach) scale (Aulacaspta pentagona 
(Targ.)),61 
shipment infested with 

San Jose scale, 103, 133, 161 
walnut scale, 151 

Pecan, host of 

cottony cushion-scale (leerya purekaai Mask.), 18 
cottony maple scale (Pulvinaria vitia (Linn.)), 20 
dictyospermum scale (Chrysompkatus dictyoBpermi (Morg.)), 22 
Florida red scale (Chryaomphalug aonidum (Linn.), 26 
lataniae scale (Asptdiottis Uttaniae Sign.), 33 
LeeaniodiaspU teasellatug Ckll., 34 
obscure scale (Ckrysofnpkalus obgcuma (Comst.)), 43 
purple scale (Lepidioaaphea beehii (Newm.), 51 
Putnam's scale (Aepidiotus aneyltia (Putnam)), 52 
San Jose scale (Aepidiotua permeioaua Ck>mat.), 57 
West Indian (or white peach) scale (Aulacaapia pentagona 
(Targ.)),61 
shipment infested with 
latania scale ,151 
San Jose scale, 133 

Pelargonium, host of West Indian (or white peach) scale (AvUieaapia penta- 
gona (Targ.)),61 

Peony, host of common mealy bug (Paeudoeoeeiis eitri (Risso)), 16 

Pepper, host of 

cottony cushion-scale (Icerya purchaai Mask.), 18 
greenhouse orthezia (Orthezia insigniB Douglas), 29 
lesser snow scale (Heviickionaspis minor (Mask.)), 36 
West Indian (White peach scale (Aulacaspie pentagona (Targ.)), 
61 

Pepper tree, host of 

Aspidistra scale (Hemichionaspia aepidietrae (Sign.), 5 
black scale (Saissetia olese (Bern)), 9 
greedy scale (AapidiotuB camelliae (Sign.)), 28 
hemisphaerical scale (Saieaetia hemiaphaerica (Targ.)), 31 

Peppermint, host of cottony cushion-scale, 18 

Perforated palm scale, intercepted shipment infested with, 132 

Peraea carolinensia, host of pariatoria-like scale (Paeudoparlatoria pala- 
torioides (Comst.)), 47 

Persimmon, host of 

bamboo scale (Asterolecanium bambuaae Bdv.), 7 
lataniae scale (Aspidiotua lataniae Sign,), 33 
pustule scale (Aateroieeaniiim puetutans Cklt.), 51 
San Jose scale (Aapidiotua pemicioatia Comst.), 57 
soft brown scale (Coccua heaperidwm (Linn.)), 58 
West Indian (white peach) scale (Aulacaajna pentagona (Targ.)), 
61 
shipments infested with San Jose scale, 151 

Persimmon, Japanese, host of West Indian (white peach) scale (Aulacaapit 
pentagona (Targ.)), 61 

Persimmon, wild, host of 

barnacle scale (Ceroplaatee cirripediformia Comst.), 7 
Japanese wax scale (Ceroplaatea ceriferua (Anderson), 32 

Peats and diseases intercepted, 101, 103, 132, 133, 151, 152, 193, 194, 195 

Petunia, shipment infected with nematode root knot, 152, 195 
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Pkiiibertella clauta, host of 

hemisphaerical scale (Saissetia hemispkaerica (Tar^.)). 31 
soft brown scale (Coccus kvaperidum (Liiui.). 58 
Phlox, host of black scale (Saissetia oleae (Bern)), 9 
Phoenix cavariensis, host of 

Florida red scale (Chryeomphalue aonidum (Linn.)), 26 
oleander scale (Aapidiotiig hederae (Ball)), 44 
Phoenix farinifera, host of chaff scale CPoriitoria pergandii Comst,), 14 
Phoenix pumila, host of chaff scale (Parlatoria pergandii Comst.), 14 
Phoenix rupieola, host of Boisduval's scale (Diagpig boist'AivaUi Sign.), 10 
Phormium tenax, host of Peeudoeoccus ealceolariae (Maak.)), 49 
Pkylloeoptes sp., intercepted shipment infested with, 194 
PhylloEtachya bambueodes, host of Leiicaspis bambtisae Kuw., 36 
Phytelephae maerocarpa, host of European florinia (Fiarinia fiarinia« 

(Targ.)), 24 
Pigweed, host of 

cottony eushion-acale (Icerya purekasi Mask.), 18 
greenhouse orthezia (Orthezia XTWignie Douglas), 29 
Pinanga sp., shipment infested with soft scale, 133 
Pine, host of 

cottony cushion-scale (Icerya purchaai Mask.), 18 
Florida wax scale (Ceroplastea floridensie Comst.), 27 
hemlock scale (Aepidictus abietia (Schr.), 32 
pine-leaf scale insect (Ckionaapie pinifolia (Fitch)), 48 
red bay scale (Chryaomphalus pereeae (Comst.)), 66 
Towmeyelia parvicornie (Ckll.), 60 
Pine, Cuban, host of Chitmaepia pinifoliae heterophyllae Cooley, 49 
Pine, short-leaf, host of 

hemlock scale (Aspidictus abietia (Schr.), 32 
red bay scale (Ckryaow/pkaivs verseae (Comst.)), 56 
Pine scale (Chionaepis pinifolia heterophyllae Cooley) 
description of, 48, 49 
distribution in Florida, 49 
hosts of, 49 
Pineapple, host of 

pineapple mealy bug (Paeudococens brometiae (Bouche) ), 47 
pineapple scale (Diagpis bromeliae (Kern.) ) , 47 
shipment infested with pineapple scale, 102 
Pineapple black weevil, 103 

Pineapple mealy bug (Peeudoeoccus bromeliae (Bouche)) 
description of, 47 
distribution in Florida, 47 
host of, 47 
Pineapple scale (Diaapis bromeliae (Kern.) ) 
description of, 47 
distribution in Florida, 47 
hosts of, 47 

intercepted shipment infested with. 103, 132 
Pine-leaf scale insect (Ckionaapta pinifolia (Fitch)) 
description of, 48 
distribution in Florida, 48 
hosts of, 48 
Pink bollworm, 139, 156 

description and life history, 146 
introduction into Mexico, 139 
introduction into the United States, 140 
nature and amount of damage, 146 
plan of work against, 142 
Pink scale fungus, 75 „ « , , 

Pinus mitia, host of pine scale (Chionaapia pinifolia keterophyllae Cooley), 
49 
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cottony cushion-scale (Icerya purehan Mask.), 18 
Florida wax scale (Ceroplagtea floridensis Comst.), 27 
^eedy scale (Aspidiotus eaTnelliae (Si^.))i 28 
^een shield scale (I'lilvinaria paidii MaskOt 30 

Plantago sp., host of cottony cushion-scale (Icerya pureka»i Mask.), 18 

Plum, host of 

black acale (Saiasetia oleas (Bern)), 9 

black lecaniuin scale (Lecatiium nigra fasdatiim Perg^ande), 8 
California red scale (Chryao'mphalue aurantii (Mask.))) 12 
cherry scale (Aspidiotue forbeai Johnson), 14 
cottony maple scale (Puivinaria vitis Linn.) , 20 
English walnut scale (Aspidiotus juglane-regiae Comst.), 22 
Florida wax scale (CeropiaBtes floridengis Comst.), 27 
green shield scale (Pulvirtaria p»idii Mask.), 30 
lon(;-tai!ed mealy bug (Peeudocoeeus U>ngi»piniu (Targ.)), 37 
oyattr-ahell scale (Le^Moaaphea vlmi (Linn.)), 4G 
Putnam's scale (Aapidiotua ancylua (Putnam)), 62 
San Jose scale (Aepidiotua pemieioBus Comst.), 57 
Wtat Indian (white peach) scale (Aulacagpia pentagona (Targ.)), 
61 
shipment infected with 
crown gall, 132 

San Jose scale, 103, 133, 161, 162, 194 
mmatode root knot, 152 
walnut scale, 151 

Plum, Australian, host of Florida red scale (Chryaompkalua aonidutn 
(Linn.)), 26 

Plum, Japan, host of Florida wax scale (Chryaompkalua aonidujn (Linn.)), 
27 

Plumbago, host of cottony cushion-scale (Icerya purekaai Mask.), 18 
shipment infested with nematode root knot, 195 

Flumiera, host of 

greedy scale (Aapidiotua camelliae (Sign.)), 28 

long-tailed mealy bug (Paeudococcus longiapinua (Targ.)), 37 

Podocarpus, host of European fiorinia (Fiorinia fioriniae (Targ,)), 24 

Poinsettia, host of 

common mealy bug (Patducoeeus citri (Risso)), 16 « 

cottony cushion-scale (leerya piirchasi Mask.), 18 
dictyospermum scale (Ckryaomphalus dietyospermi (Morg.)), 22 
Florida red scale (Chryaompkalua aonidum (Linn.), 26 
shipment infested with black scale, 132 

Polygonum, host of cottony cushion-scale (Icerya purchaai Mask.), 18 

Pomaderria apetala, host of purple scale (Lepidoaaphea beekii (Newm,), 51 

Pomegranate, host of 

black scale (Saiaaetia oUae (Bern) ), 9 

cottony cushion-scale (leerya purekaai Mask.), 



Florida wax scale (Ceroplaatea floridenaia C(»nst.), 
greedy scale (Aapuliotua cameliiai '"' " 
Poos, F. W., Jr., 



I scale (Aapidiotua cameliiae (Sign.)), 28 



Pojiiar, host of 

black scale (Saiaaetia oleae (Bern)), 9 
cottony maple scale (Pulvinaria rifts Linn.), 20 
gloomy scale (Chryaamphaliia tenebrieoaua (Comst.)), 27 
oyster-shell scale (Lepidoaaphea ulmi (Linn.)), 46 
Poplar, Carolina, host of San Jose scale (Aapidiotua pemicioaua Comst.), 67 
Poplar, Lombardy, host of San Jose scale (Aapidiotua perniciosus Comst.) , 57 
Poplar, tulip, host of English walnut scale (Aspidiotue jtiglana-regiae 

Comst.), 22 
Port and railway inspection 

report for quarter ending September 30, 1917, 101 
report for quarter ending December 31, 1917, 131 
■■ report for quarter ending March 31, 1918, 150 

report for quarter ending June 30, 1918, 193 ^ 
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Portulaca olearacea, host of cottony cushion-scale (leerya purehasi Mask.), 

18 
Potato, host of 

common mealy bug (Fteudocoectta citri (Risso)), 16 
cottony cuehion-Bcale (leerya purehtm jdask.}, 18 
Pritehardia fUifera, host of cyanophyllnm scale (Aiptdwtus cyanophylli 

(S5en.)).21 
Privet, host of 

black scale (Saiasetw. oUae (B«rn) ) , 9 

dictyospermum scale (Ckryaomphalui dictyospermi (Morg.)), 22 
Florida red scale (Chryeompkalug aonidu-m (Linn.)), 26 
greedy scale (Aspidiotue camelliae (Sign.)), 28 
West Indian (white peach) ecale (Aulaeaepie pentagona (Targ.)), 
61 
shipment infested with 
greedy scale, 151 
whitefly, 133, 151 
Properties declared no longer danger centers, 100, 130, 149, 192 
Proprietary miscible oils and emulBiona, 77 
ProBOpit juliflora, host of 

hemisphaerical scale (Saiaaetia hemUpkaeriea (Targ.)), 31 
rose palaeococcuB (Palaeococcue roaav (Riley & Howard)), 56 
Prune, host of 

black scale (Saietetia oleae (Bern)), 9 

West Indian <whit« p«ach) scale (Ai^acatpia ptntagona (Targ.t), 
61 
Prumu Carolina, host of San Jose scale (Aspidiotua pamiewgut Comst.), 67 
Paeuderanthemitm, shipment infested with soft brown scale, 102 
Pteudococcxia bromeliae (Bouche) (pineapple mealy bug), 47 
Paeudoeoeeus citri (Risso) (common mealy bug), 16 
Paevdoeoeeua caleeolariae (Mask.) 
description of, 49 
distribution in Florida, 49 
hosts of, 49 
Pevudoeocciu Um^ispinua (Targ.) (long-tailed mealy bug), 37 
Paewtoeoccue quatntaneii {Tinsley), description of, 49, SO 
Paeudoparlatoria parlatortoidea (Comst.) (parlatoria-like scale), 46, 47 
Paeudoscorpion, intercepted shipment infested with, 194 
Paidium, host of parlatoria-like scale (Paeudoparlatoria parlatorwidea 

(Comst.)), 47 
Paoeua sp., intercepted shipment infested with, 194 
Pulvinaria paidii (Mask.) (green shield scale), 29, 30 
Pulvinaria piriformis Ckll. (pyriform scale)), 62 
Pulvinaria vitia Linn, (cottony maple scale, 20 
Pumplcin, host of common mealy bug, 16 
Purple scale (Lapidosaphaa beekU (Newm.) 
description of, 61 
distribution of, 61 
host of, 51 

intercepted shipments infested with, 102, 133, 161, 194 
Purslane, host of cottony cushion-scale (leerya purchaai Mask.), 18 
Pustule scale (Aateroleeaniu-m puttuUtna Ckll.) 
description of, 61 
distribution in Florida, 61 
hosts of, 51 

intercepted shipments infested with, 194, 196 
Putnam's scale, intercepted shipments infested with, 133 
Pyriform scale (Pulvinaria pyriformia Ckll.) 
description of , 52 
distribution in Florida, 52, 53 
host of, 52 

intercepted shipment infested with, 194 
Pyrodercea rileyi (scale-eating moth), 20 ^ 
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Quaintance, A. L., 60 

Quarantine inspection, report for quarter ending: June 30, 1918, 193 

Quercus ilex, host of oleander scale (Aapidiotue kederae (Ball)), 44 

Quince, host of 

barnacle scale (Ceroplasteg eirripediformis Comst.), 7 
California red scale (Chrytomphahit avrantii (Mask.)). 12 
cherry scale (Aapidiotu* forbeei Johnson), 15 
cottony cushion-scale (leerya purckaai Mask.), 18 
cottony maple scale (Pvlvinaria vitia Linn.), 20 
Florida wax scale (Ceroplaatea flaridenaia Comst.) , 27 
greedy scale (Aepidiottie camellia (Sign.)), 28 
latantae scale (Aepidiotue lataniae Sign.)), 33 
Putnam's scale (Aipidiottia artcyltis (Putnam)), G2 
San Joae scale (Aapidiotua pemietoeue Comst.), 67 

Quince, flowering, host of San Jose scale (Aspidiotua pemicioeus Comst.), 
57 

Ragweed, host of 

common mealy bug (Paeudoeoeew citri (Risso)), 16 
cottony cushion-scale (leerya purehasi Mask.), 18 

Kaspberry 

host of San Joae scale (Aapidiotus pemioiotua Comat.), 57 
^ipment infected with 
crown gall, 193 
rose scale, 133 

Raspberry rose, host of oyster-ohell scale (Lepidoaaphea uhni (Linn.)), 46 

Red bay scale (Chryaompkalua peraeae (Comst.)) 
description of, 54 
distribution in Florida, 66 
hosts of, 64, 66 
intercepted shipments infested with, 102, 194 

Red osier, host of San Jose scale (Atpidiettu pemieioaua Coroat.), 67 

Redbud, host of greedy scale (Aapidtotua eaynelliae (Sign.)), 28 

Red-headed scale fungus, 74 

Redwood, host of common mealy bug, 16 

Relation of the State Plant Board to the war, 164 

Rax bigTionia, host of common mealy bug (Paaudoeoceua eitri (Riasa)), IS 

Rhamnus erocea, host of greedy scale (Aaptdiotua eitmelliaa (Sign.)), 28 

Rheedia ariatata, host of 

black scale (Saisaetia olaae (Bern)), 9 

dictyospermum scale (Ckryeompkahu dietyoapvrmi (Morg.), 22 

hemisphaerical scale (Saiaaetiti hemiaphaerica (Targ.)), 31 

Rheedia edulia, host of 

black scale (Saiaaetia oleae (Bern)), 9 

hemisphaerical scale (Saiasetia kemiepkaerusa (Targ.)), 31 

Rhododendron 

host of Florida red scale (Ckryeompkalua aonidum (Linn.)), 26 
^ipment infested with lace bug, 103 

Rhus eopalliTut L., 60 

Rhj/7tcoapermum, host of 

Florida red scale (Ckrysomphalua aonidum (Linn.), 2S 
Pyriform scale (Pulvinaria pyriformia Ckll.)), 62 

Rieinua eommunia, host of West Indian (white peach scale) (Aulaeaapit 
pentagona (Tai^.)), 61 

Riley & Howard, 65 

Ritchie, Archibald, 103 

Roberts, Samuel F., *60 

Robinson, Tom, 107, 160 

Robinson, Vernon K., 160 

Rodrigueeia aeounda, host of Cortehaapie angraeci Ckll., 17 

Rolfs £ Quaintance, 66 

RoU of honor, 1, 107, 153, 159 

Rosa de montana, host of cottony cushion-scale (Icerya purckaai Mask.), 18 
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Roseheria melaTwehaeUa, host of Florida red scale (Chryaomphalut oontdum 

(Linn.)), 26 
Rose, host of 

black scale (Saissetia oleae (Bern)), 9 
California red scale (CkryBompkaliis aurantii (Mask.)), 12 
cottony maple scale (Pulvmaria viti» Linn.), 20 
dictyospermum scale (Ckryiomphahig dietyoapermi (Morg.)), 22 
English walnut scale (Aepidiotwg juglani-regiae Comst.), 
Florida red scale (CkryiomphtUita aonidum (Linn.), 26 
greedy scale (Atpidiotut eaTtttlliae (Sign.)), 28 
hemiaphaerical scale (Saigaetia hejnispkaerica (Targ.)), 31 
lataniae scale (Aspidiatiis tataniat Sign.), 33 
rose palaeococcuB (Palaeocoecus roaas Riley &, Howard), 56 
rose scale (Auhicaapui roaae (Bonche)), 65 
San Jose scale (Aapidiotua pemiciotus Comst.), 67 
soft brown scale (Coccus heaperidum (Linn.)), 58 
shipments infested with 
Aphia sp., 132, 193 
crown gall. 101, 132, 152, 196 
Florida red scale, 101, 194 
greedy scale, 132 
mealy-bug, 101, 152 

nematode root knot, 102, 103, 132, 162, 194, 195 
rose scale, 133, 161 
rose slug, 194 

San Jose scale, 102, 151, 152 
thrips, 194 
Rose apple, host of 

green shield scale (Pulvinaria paidii Mask.), 30 
pyriform scale (Pulvinaria pyrtformis Ckll.), 52 
Rose geranium, host of cottony cushion-scale (Icarya pwehaai Mask.), 18 
Rose, mountain, host of lesser snow scale (Hemiekionaapia minor (Mask.)), 

36 
Rose palaeococcus (Palaeococcua roaae (Riley & Howard)) 
description of, 56, 66 
distribution in Florida, 66 
host of, 56 
Rose scale (Avlacaapia roaae (Bouche)) 
description of, 66 
distribution in Florida, 65 
hosts of, 65 

intercepted shipments infested with, 133, 161 
Rose slug, intercepted shipment infested with, 194 
Rosemary, host of cottony cuahion-scule (Icerya purckasi Mask.), 18 
Royal Poinciana, host of 

cottony cushion-scale (Icerya purchaai Mask.), 18 
lesser snow scale (Hemiehionaapia minor (Mask,)), 36 
Rubber plant, shipment infested with Florida red scale, 101 
Rubia peregrina, host of oleander scale (Aapidiotua kederae (Ball)), 44 
Rubua sp., shipment infected with crown gall, 132 
Rufous (West Indian red) scale (Selenaapidve artieulatua (Morg.)) 
description of, 56, 67 
distribution in Florida, 57 
hosts of, 66 

intercepted shipments infested with, 102 
Rumex criepua, host of cottony cushion-scale (Icerya purchaai Mask.), 18 
Ruacua acvleatuM. host of oleander scale (Aapidiotua kederae (Ball)), 44 
Sabal adamsonia, host of palmetto scale (Comatockiella aabalia (Comst.) ), 46 
Sabal blackbumiana, host of dictyospermum scale (Chryaoynphahu dicty- 

oapermi (Morg.), 22 
Sabal kavanenais, host of dictyospermum scale (Ckrysompkalus dicty- 
OBpermi (Morg.), 22 
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greenhouse orthezia (Orthetia mngnia Douglas), 29 
SaUaetia kemiepka^riea (TRrg.) (hemisphaerical Bcale), 31 
SaisBetia oUae (Bern) (black scale), 9 
Salvia, host of greenhoase orthezia (Orthezia iiuigniM Douglas) , 29 

shipment infested with mealy-bog, 162 
Sanders, James G., 65 
Sanderson, E. D., 99 
Sanitary precautions in grove and packing house operations 

application of sanitary measures in packing house operations, 173 to 176 
cost of disinfecting field boxes, 175, 176, 177 
disinfecting solution, 178, 179 
disinfection of field boxes, 172, 173 

evolution of the idea of sanitary precautions, 169 to 172 
practice of sanitary precautions, 168, 169 
theory of sanitary precautions, 161 to 168 inc. 
San Jose scale (Aapidiotug pemicwevB Cotnst.) 
description of, 67 
hosts of, 57 

intercepted shipments infested with, 102, 103, 133, 151, 162, 194 
Sapidus taponaria, host of palm or tessellated scale (Buealymtuitug teaa»l- 

latiis (Sign.)), 46 
Sapodilla, host of 

black scale (Saisaetia oleae (Bern)), 9 
cottony cushion-scale (Icerya purehaai Mask.), 18 
green shield scale (Pulvinaria pmdii Mask.), 30 
mango shield scale (Coccus mangiferae (Green)), 39 
pyriform scale (Pulvifiaria pyriformU CkU.), 62 
shipment infested with latania scale, 161 
Sarsaparilla, host of cottony maple scale (Pulvinaria vitia Linn.)), 20 
Sassafras officiftale, host of oyster-shell scale ('LepidosapAes ulmi (Linn.))> 

46 
Sasscer, E. R., 3 
Scale insects, 2 

control of in Florida, 66 to 81 
insecticides for, 76 to 81 
Scales, armored, 67 
Scales, unarmored, 70 

Scales, Florida, grouping and characters of, 3 
SeaUsia,, host of lataniae scale (Aspidiotua lataniae Sign.), 33 
Sekixolcbium exeeUum, host of lesser snow scale (Hemiehionaspis minor 

(Mask.)), 36 
Scott, Wm. J., 108, 160 

Screw-pine, host of Florida red scale (Ckrysotnpkalua aonidum (Linn.)), 26 
Sea grape, host of green shield scale (Pulvinaria psidii Mask.), 30 
Seafortkia, host of 

Boisduval's scale (Diaapis boxaduvalii Sign.), 10 
chaff scale (Parlatoria perga-ndii Comst.), 14 
Florida red scale (Ckrysompkahis aonidmn (Linn.)), 26 
parlatoria-like scale (Paeudoparlatoria parlatorioidea (Comst.)), 47 
Sedum, host of 

greedy scale (Aapidiotua eamelliae (Sign.)), 28 
West Indian (white peach) scale (Av^aspis pentagona (Targ.)), 
61 
Seeds, Harvey W., 107. 160 

Shepherd's needle, host of cott«ny cushion-scale (teerj/a purehaai Mask.), 18 
Sherbakoff, C. D., 179 
Sherman, Chas. D., 160 

Sidum sp., host of cottony cushion-scale (Icerya purehaai Mask.), 18 
Siebaldiana, host of San Jose scale (Aspidiotus pemidosaa Comst.^, 57 
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Silver tree, host of greedy scale (Aipidiotua eatnelliae (Sign.)), 28 
Singoret, V., 65 
Slosn, Geo. D., 65 

Smilax, host of cottony cushion-scale, 18 
Smith, Clyde, 108, 160 
Smith, Joseph G., 1, 160 
Smith, L. 0., 108, 160 

Snow scale (or orange chionaspis) (Chiona»pi» citri Comst.) 
description of, 44 
distribution in Florida, 44 
hosts of, 44 

intercepted shipment infested with, 133 
Snowball, host of Putnam's scale (Aapidiotut aneylus (Putnam)}, 62 

shipment infested with oyster-shell scale, 194 
Soap solution, 77 

Soft brown scale (Coceua heaperidum (Linn.)) 
description of, 68 
distribution in Florida, 68 
hosts of, 68 

intercei)ted shipments infested with, 102, 161, 162, 194, 195 
Soft scale, intercepted shipments infested with, 133 
Solanum, host of 

barnacle scale (Ceroptastea cirripediformia Comst.), 7 
green shield scale (Pulvinaria psidii Mask.), 30 
LepidompkeB alba (Ckll.), 36 
Solanum douglaaii, host of cottony cushion-scale (Icerya purchaai Mask.), 18 
Solanum jasminoideB, host of common mealy bug (Paeudococcua citri 

(RisBo)), 16 
Solidago, host of cottony cushion-scale (Icerya purehasi Mask.), 18 
Some Florida Scale-Insects, 2 

Some important diseases of sweet potato, 179 to 189 

Sonckua oleraceus, host of cottony cushion-scale (Icerya purehasi Mask.), 18 
Sour sop 

host of Florida red scale (Chryaomphalua aorndum (Linn.)), 26 
shipment infested with 
aspidistra scale, 193 
Bephrata mibenaia, 193 
chaff scale, 193 
hemisphaertcal scale, 194 
mealy bug, 194 
Paoeua sp., 194 
soft brown scale, 194 
Spanish needle, host ftf black scale (Saiaaetia oleae (Bern)), 9 
Speare, A. T., 76 

Spearmint, host of cottony cushion-scale (Icerya purehasi Mask.), 18 
Spiny citrus whitefly (Aleuroeanthua wogltimi^, 150, 161 

intercepted shipment infested with, 161 
Spiraea, host of 

cottony maple scale (Pulvirtaria vitia Linn.), 20 
San Jose scale (Aaptdiotua pemuMsua Comst.), 57 
shipment infected with nematode root knot, 102 
Spruce, host of 

pine-leaf sc^le insect (Ckionaspia pinifolia (Fitch)), 48 
San Jose scale (Aapidiotue pernicioaus Comst.), 67 
Stach.ys aequata, host of cottony cushion-scale (leerya purehasi Mask.), 18 
Starcher, G. C, 158 
Steil, F. H., 108. 160 
Stephens, Chas. M., 1 
Stephens, Charlie S., 160 
Stevenson, Geo. A., 160 

Stitlingia sebifera, host of oyster-shell scale (Lepidoaapkea ulmi (Linn.)), 45 
StrobiUmthea, host of greenhouse orthezia (Orthezia inaignia Douglas), 29 
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strawberry, host of 

cottony cushion-scaie (Icerya purckasi Mask.) , 18 
greenhouse orthezia (Ortkezia ingignie Douglas), 29 
rose scale (Aulacaspie roaae (Bouche)), 65 
San Jose scale (Aspidiotus perniciosui Comst.), 67 
Strelitzia, host of greedy scale (Atpidiotvt eam«lliae (Sign.)), 28 
Sugar cane, host of 

ground pearl scale (Margarodeg formicarium Guilding), 3l 
Fsevdoooceru ealeeolariae (Mask.), 49 
Sumac, host of 

black scale (Saiasetia oleae (Bern)), 9 
cottony maple scale (Pulvinaria vitia Linn.), 20 
San Jose scale (Aipidiotug pernicioeua Comst.), 57 
Sunflower, host of cottony cushion-scale (Icerya purchaM Mask.), 13 
Swann, Port«r R., 1, 160 
Sweet gum. host of 

Cottony cushion-scale (Icerya purchagi Mask.), 18 
English walnut scale (Atptdiotut juglafia-regiae Comst.), 23 
lataniae scale (Agpidiotut Uttaitiae Sign.), 33 
sweet gum scale (Cryplophyllaapis liquidambarU Kotinsky) , E 
Sweet gum scale (Cryptopkyllaapit HqwidatnbarU Kotinsky) 
description of, 68, 69 
distribution in Florida, 69 
hosts of, 59 
Sweet potato, host of 

Florida wax scale (Ccroplaatea floridcTiais Comst.) , 27 
lesser snow scale (Hetnichionaspia minor (Mask.)), 36 
shipments infested with 

sweet potato root weevil, 102, 194 
aweet potato scarabee, 161 
sweet potato weevil, 161 
Sweet potato diseases, 179 to 189 
black-shank (or black rot), 188 
blue stem, 186 

control of important field diseases, 189 
field diseases of stems and roots, 182 
leaf diseases, 180 
stem rot, 186 
storage rots, 181 
wilt, 186 

yellow blight, 186 
Sweet potato reg^ulations, 157 

Sweet potato root weevil (Cylaa formieariua Fab.), 81 
control of, natural and artificial, 90 and 91 
damage to potatoes in storage, 96 
description of, 86, 86 
distribution in Florida, 84, 86 
eradication experiments, 96 
fumigation for, 93 
history, 82, 83, 84 
hosts of, 88, 89 

intercepted shipment infested with, 102, 194 
life history, 87 

methods of dissemination, 89 > 

quarantine measures, 91 
reducing damage on infested farms, 94 
spraying, 96 
Sweet potato scarabee (Euacepes batatae), 150, 151 
Sweet potato, termite injury to, 190, 191 
Sycamore, host of 

black scale (Saiaaetia oleae (Bern)), 9 

cottony maple scale (Pvlrinaria vitis Linn.), 20 



c izHi ^Google 



238 State Plant Board of Florida 

Syringa persiea, hoot of oyster-shell scale (Lepidoaaphes ulmi (Linn.)), 45 
Tabemae montana, hoat of 

Conckagpis angraeei Ckll., 17 

hemiephaerical scale (SaisBeUa kemigphaerica {Ttiig.)), 31 
mining scale (Howardia bielavis (Comst.)), 40 

palm (or tessellated) scale (Euealymnatue tetiellatus (Si^.)), 46 
soft brown scale (Coceua heeperidum (Linn.)), 58 
Talimitn sp., host of soft brown scale (Coccus A«speruJum (Linn.)), 68 
Tamarind, host of mining scale (Howardia bielavis (Comst.)), 40 
Taxus eaapidata, host of purple scale (Lepidoaaphes beckii (Newrn.)), 61 
Tea, hoat of 

cyanophyllum scale (Aapidiotut eyanophylli Sign.), 21 
Florid wax scale (Ceroplaates florideneia Comst.), 27 
greedy scale (Atpidictus camelliae (Si^n.)), 28 
greenhouse orthezia (Ortkezia inaignis Douglas), 29 
Japanese wax scale (Ceroplaatea ceriferue (Anderson)), 32 
mining scale (Howardia biclavia (Comst.)), 40 
Tea-plant, host of Aaptdiotus cydoniae Comat., 6 
Terminalia, host of black scale (Saiaaetia oleae (Bern)), 9 
Termite injury to sweet potatoes, 190, 191 
Tessellated or palm scale (Eueaiyrimatua teaaellatut (Sign.) ) 
description of, 46 
distribution in Florida, 46 
hosts of, 46 
Thaxter, Doctor, 76 

Theory of sanitary precautions, 161 to 168 inc. ■ 
Thompson, Troy, 160 

Thripa, intercepted shipment infested with, 194 
Thro, William C, 8, 41, 62, 66 
Tinsley, J. D., 50 

Thunbergia, host of greenhouse orthezia (Orthetia insignis Douglas), 29 
Tobacco, host of common meaty bug, 16 
Tobacco extract, 80 
Tomato 

host of greenhouse orthezia (Ortkezia insignia Douglas), 29 
shipment infected with nematode root knot, 152 
Tortoise beetle, intercepted shipment infested with, 194 
ToumeyelUi liriodendri (Gmel.) (liriodendri scale), 38 
Toumeyella parvicomia (Ckll.) 
description of, 69, 60 
distribution in Florida, 60 
hoste of, 60 
Toumeyella turgida (Ckll.) 
description of, 60, 61 
distribution in Florida, 61 
hosts of, 61 
Traehycarpus exeelsa, host of 

chaff scale (Parlatoria pergandii Comst.), 14 
Euealymnatua perforatum Newst, 23 
Traveler's tree, host of Florida red scale (Ckryaompkalua aonidum Linn.)), 

26 
Tree-hoppera, intercepted shipments infest«d with, 133 
Triplaris, host of Florida wax scale (Ceroplaatea floridensis Comst.), 27 
Tulip, host of Putnam's scale (Aapidiotua ancylua (Putnam)), 52 
Turbinate fungus, 76 
Turner, W. F., 66 

Tussock moth, intercepted shipment infested with, 194 
Tylophora aathmatica, host of West Indian (white peach) scale (Aulacaa- 

pis pentagona (Targ.)), 61 
Umbrella plant, host of 

common mealy bug (Paeudococcua dlrx (Risso)), 16 
long-tailed mealy bug (Pseudococcua longiapinua (Targ.)), 87 
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Yaceimum, host of black lecanium scale (Leeanium nigrofasciatum Per- 
gande), 8 

Vaecinium eorymbosuvt, host of oak ericoccus (Erieoeeva quereua (Comst.) ) , 
43 

Verbena, host of 

cottony cushion-scale (Icerya purekati Mask.), 18 
greenhouse orthezia (Ortkezia ineignii .Doaglaa), 29 
shipment infected with nematode root knot, 152 

Verbena, lemon, shipment infected with nematode root knot, 195 

Venumia, host of greenhouse orthezia (Ortkevia meignia Douglas), 29 . 

Veronia, host of cottony cushion-scale (Icerya purchaai Mask.), 18 

Viburnum, host of 

cottony maple scale (Pulvinaria vitU Linn.), 20 
red bay scale (Chrysomphalus peraeae (Comst.)), 55 

ViUx Httoralia, host of oleander scale (Atpidwtvs htderae (Ball) ), 44 

Vitii, host of black scale (Saissetia oleae (Bern)), 9 

Fitis qvadranguiarU, host of lesser snow scale (HemiehutTtaepit minor 
(Maak.)), 36 

Vriescia aplendena. host of oleander scale (Aapidiotua kederae (Ball)), 44 

Walker, Geo. S., 1, 160 

Walnut, host of 

cherry scale (Aspidiotus forbesi Johnson), 15 
cottony cushion-Bcsle (Ic&rya purehaai Mask.), 18 
greedy scale (Aepidiotua camelliae (Sign.)), 28 
West Indian (white peach) scale (Aulaea»pi« peritagona (Targ.)), 
61 

Walnut, black, host of San Jose scale (Avpidiotiie pemiciogua Comst.) , 57 

Walnut, English, host of 

cottony cushion-scale (Icerya purchaai Mask.), 18 
English walnut scale (Aspidiotus jugians-regiae Comst.), 22 
greedy scale (Aapidiotus eatnelliae (Sign.)), 28 
San Jose scale (Aspidiotiis pemicioaua Comat.), 57 

Walnut, Japan, host of San Jose scale (Aapidiotua pemidoaua Comst.), 67 

Walnut scale, intercepted shipments infested with, 133, 151, 194 

Wandering Jew, host of 

chaff scale (Partatoria pergandii Comst.), 14 
common mealy bug (Paeudococcua citri (Risso)), 16 

Wameria tkunbergia, host of 

green shield scale (Pulvi-naria psidii Mask.), 30 
pyrifonn scale (PulviTzaria pyriformia Ckll.), 52 

Waehingtonia robuata, host of 

Boisduval's scale (Diaapia boiaduvalii Sign.), 10 

chaff scale (Parlatoria pergandii Comst.), 14 

Florida red scale (Ckryaompkalua aonidum (Linn.)), 26 

palmetto scale (Comatockiella aabalia (Comst.)), 45 

parlatoria-like scale (Pseudoparlatoria parlatorioidea (Comst.) ), 47 

soft brown scale (Coccue heeperidum (Linn.)), 58 

Watermelon, host of black scale (Saiaaetta oleae (Bern)), 9 

Watson, J. R., 2, 41, 86, 100 

Wattle, host of Boisduval's scale (Diaapts boiaduvalii Sign.), 10 

Wax vine, host of long-tailed mealy bug (Paeudococcua longispinus (Targ.)), 
37 

West Indian (white peach) scale (Aulacaapis penlagona (Targ.)) 
description of, 61 
hosts of, 61 

West Indian red (rufous scale (Setevaapidua articulatua (Morg.)), 56 

"Where does the blame belong?", 196 

White fly, intercepted shipments infested with, 102, 133, 161, 162, 194, 195 

White oak scale (Lecanium quercifex Fitch) 
description of, 62 
distribution in Florida, 62 
hosts of, 62 
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White peach (West Indian) scale (AuUtcaspis pentagana (Targ.)) 
deacription of, 61 
distribution in Florida, 61 
hosts of, 61 

intercepted ahipments infested with, 102 
White aapota (Caeimiroa edalis), host of mining scale (Howardi bielavis 

(Comst)), 40 
White-headed scale fungus, 74 
Whittington, C. E., 1 

Wild greasewood, host of cottony cushion-scale (leerya parchtui Mask.), 18 
Willow, host of 

California red scale (Ckrysomphalus aKrantti (Mask.)), 12 
cottony cushion-scale (leerya purchaei Mask.), 18 
cottony maple scale (Pulvinaria vitU Linn.), 20 
greedy scale (Aepidiotttt eamelliae (Sign.)), 28 
oyster-shell scale (Lepidoaaphee ulmt (Linn.)), 45 
Putnam's scale (Aapidiotus anoyl-ue (Putnam)), 52 
San Jose scale (A»pidiotu« pemicioaue Comst.), 67 
shipments intercepted infested with oyster-shell scale, 161, 152 
Wilson, C. E., 2 
Wilson, Guy H., 1, 160 
Wisteria, host of Conckaspis angratci Ckll., 17 

mining scale (Howardia bictevtt (Comst.), 40 
soft brown scale (Coccua hegperidwrn (Linn.)), 58 
shipment infected with nematode root-knot, 196 
Witch hazel, host of lataniae scale (Atpidiotua lataniae Sign.), 33 
Withertip, intercepted shipment infested with, 151 
Wood, Harry E., 160 

Woodbine, host of cottony maple scale (Pvlvinaria vitia Linn.), 20 
Wooly apple aphis, intercepted shipment infested with, 133 
Wormwood, host of cottony cushion-scale (leerya purekaei Mask.), 18 
Yam, host of greedy scale (Asptdiotug eamelliae (Sign.)), 28 
Yarrow, host of greenhouse orthezia (Orthezia ineignie Douglas), 29 
Yellow scale (Chrytomphalvx citrinug (Coquillett)) 
description of, 64 
distribution in Florida, 64 
hosts of, 64 
Yothera' formulas, 76, 77 
Yucca, host of 

Leptdosaphes nigra (Ckll.), 85 
oleander scale (Aapidiottit kederae (Ball)), 44 
oyster-shell scale (Lepidoaaphea ■ulftii (Linn.)), 45 
Zamia, host of hemisphaerical scale (Saiaeetia kemiaphaeriea (Targ.)), 31 
Zamia Mexieana, host of West Indian (white peach scale (Aidaeaapia 

pentagova (Targ.)), 61 
Zeluff, U. C, 2, 36, 40 
Ziziphiia, host of West Indian (white peach) scale (Avlaeaapia pentagotta 

(Targ.)), 61 
Ziniphua pinnaehriati, host of ziziphus scale (ParUttorui ziziphua (Lucas)), 

64 
Ziziphus scale (Parlatoria ziziphus (Lucas)) 
description of, 64 
distribution in Florida, 64 
hosts of, 64 
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